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E 	GROUNDWATER MONITORING 

The following information regarding the protection of groundwater is submitted 
in response to the provisions of 35 IAC 703.185 (Groundwater Protection Information) of 
the Illinois EPA Hazardous Waste Rules. This section summarizes information about the 
hydrogeologic conditions, the groundwater-detection monitoring program, and the 
maintenance of groundwater data for the RCRA-permitted treatment, storage, and 
disposal facility (TSDF) at the Refinery. The only unit subject to groundwater 
monitoring requirements presented in the Illinois EPA's 2006 Decision Guide is the Land 

Treatment Facility (LTF)(D81).  

E.1 	Exemption from Groundwater Protection Requirements 

The Refinery is not requesting a waiver from the 35 IAC 724, Subpart F, 
groundwater monitoring requirements; therefore, subsections E.1.1, E.1.2, and E.1.3 of 
the Illinois EPA's 2006 Decision Guide are not applicable to the Renewal Application. 

E.2 	Interim Status Groundwater Monitoring Data 

A summary of groundwater monitoring data collected during the interim status 
period is presented in the Lemont Refinery RCRA Part B Pennit Application, Volume 1, 
November 30, 1984, Section E.2. 

Interim status groundwater monitoring was conducted from 1981 through 1994. 
In order to monitor the uppermost aquifer and overlying zones present the site, the 
monitoring system was designed to include the following components: 

• Six shallow monitoring wells (SW series) completed in the perched water-
bearing zones above the saturated zone 

• Six deep monitoring wells (UA series) installed in the unconsolidated portion 
of the uppermost aquifer (Lemont Drift) 

• Eighteen piezometers (B series) completed in the dolomite bedrock 
underlying the Lemont Drift 

• Five lysimeters installed in the vadose zone at approximately 28 to 42 inches 
below the land surface in the silty clay layer underlying the treatment zone in 
each area as well as one installed outside the landfarm to monitor background 
concentrations. 

Groundwatet samples collected from the shallow monitoring wells were analyzed 
for chemical oxygen demand (COD), total organic carbon (TOC), dissolved lead, 

dissolved chromium, pH, specific conductance, and temperature. Groundwater samples 
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collected from the deep monitoring wells were analyzed annually for chloride, total and 
dissolved iron, total and dissolved manganese, phenols, total and dissolved sodium, and 
sulfate. Additionally groundwater samples collected from the deep monitoring wells 
were analyzed semi-annually for pH, specific conductance, TOC, and total organic 
halogen (TOX) in quadruplicate. Piezometers were used to identify the lithologic and 
hydrostratographic units beneath the site, identify the units that comprise the uppermost 
aquifer, and determine groundwater flow direction in the uppermost aquifer. Soil-pore 
water samples (collected from lysimeters) were analyzed for pH, oil and grease, zinc, 
lead, and total chromium. Select soil-pore water samples were also analyzed for 
vanadium, hexavalent chromium, arsenic, nickel, copper, zinc, and total petroleum 
hydrocarbons (TPH) at specific times.Interim status groundwater results did not indicate 

impacts to groundwater quality due to land treatment activities. 

E.3 	Historical Hydrogeological Summary 
This section identifies the uppermost aquifer and aquifers that are hydraulically 

interconnected beneath the Refinery's LTF. It includes a discussion of the groundwater 
classification, flow direction and rate, and the basis for such identification (i.e., 
information obtained from hydrogeologic investigation). A table of hydraulic properties 

is also included (Tab1e E-2). 

Identification of Aquifers 
Three main aquifer systems have been determined to be present in the vicinity of 

the Refinery during previous investigations (Geraghty & Miller, 1995). The aquifers are: 

• The shallow bedrock aquifer (upper formations of the Silurian dolomite). 

• The Cambrian-Ordovician aquifer (primarily the Ironton-Galesville and 
Glenwood-St. Peter sandstone) 

• The Mt. Simon aquifer (primarily the Mt. Simon sandstone). 

The water table aquifer extends vertically from the lower portion of the Lemont 

Drift into the Silurian dolomite (the base of the shallow bedrock aquifer system). The 
Lemont Drift and the shallow bedrock aquifer are hydraulically connected (Geraghty & 

Miller, 1995). 

The shallow aquifer has a maximum thickness of 800 feet and extends to the 
Maquoketa Formation. The shales in this formation act as a confining layer between the 
shallow aquifer and the Ironton-Galesville and Glenwood-St. Peter sandstone of the 
Cambrian-Ordovician aquifer. The Cambrian-Ordovician aquifer is separated from the 

Mt. Simon aquifer by the shales and siltstones of the Eau Claire Formation. 
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Recharge of the aquifer system occurs primarily through precipitation events. 

However, based on the relatively flat groundwater flow gradients at the site, it is likely 

that water level fluctuations in the nearby river and canal systems affect the water table 

aquifer. That is, the river most likely acts as a recharge source for the ahallow aquifer 

during high water events. The river and canal system also serve as the primary discharge 

point for the aquifer system during normal flow conditions. 

Groundwater Conditions 

The unsaturated zone extends from the land surface through the Wadsworth Till 

member and the upper half to two-thirds of the Lemont Drift. Most silty sand lenses 

encountered in the Wadsworth Till are unsaturated; however, there are occasional 

perched water-bearing zones in the upper portion of the Lemont Drift. 

The uppermost water bearing zone beneath the site consists of both saturated, 

permeable strata (sandy silt, silty sand, and gravel) occurring in the lower part of the 

Lemont Drift and the saturated dolomite bedrock underlying the drift. These two 

saturated units are hydraulically connected and are considered as one hydrostatigraphic 

unit. 

Groundwater Classifrcation 

35 IAC 620.201 defines four classes of groundwater. Groundwater at the LTF is 

Class I. 

Flow Direction and Rate 

The shallow groundwater flow direction at the Refinery is generally north- 

northwest, toward the river and canal system. However, seasonal fluctuations in the 

water level of the river and canal system can temporarily alter specific flow direction in 

the main portion of the Refinery. It is unlikely that river level fluctuations have a 

significant impact on groundwater flow direction beneath the LTF. 

Field observations indicate that the hydraulic conductivities of the glacial deposits 

range from 10 -3  to 10-4  cm/s in the silty sand layers a  to 10-7  cm/s in the glacial tillb . The 

highest conductivity values of the water table aquifer were observed in coarser-grained, 

silty sand strata (10 -2  cm/s) °  in the basal portion of the water table aquifer near the LTF. 

'  Site-Wide Groundwater Monitorin, and Investi, ation Work Plan , Trihydro Corporation, January 2007. 

b  Ibid. 

` Ibid. 
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The conductivity of the dolomite in the shallow bedrock portion of the water table aquifer 

ranges from 10 -3  to 10-5  cm/sa . 

These observed conductivities are within the ranges expected for their respective 
geologic material. However, the hydraulic conductivity of the dolomite bedrock is 
directly related to the amount of fracturing present and can vary greatly within the 
formation. At the Refinery, it is likely that the weathered bedrock in the upper portion of 
the shallow bedrock aquifer has a much higher conductivity than the more competent 

bedrock lower in the aquifer. 

Basis for ldentification of Aquifers/Information Gained from Hydrogeologic 
Investigations of the Refinery Area 
Geologic and groundwater conditions at the Refinery's LTF as described below 

have been determined based on observation during past drilling efforts at the site, as well 
as from field and laboratory testing. The potentiometric surface is shown in Tables E-1 

and E-2. 

Geology 
Unconsolidated deposits in the vicinity of the Refinery are Pleistocene (late 

Wisconsian) glacial deposits of the Wedron Formation. The formation is divided into 
twelve members. Two of these members have been encountered during previous 
investigations at the Refinery: the Wadsworth Till and the Lemont Drift. 

Wadsworth Till 

The Wadsworth Till member is the uppermost unit. It consists of yellowish- 
brown to dark gray silty clay with small discontinuous lenses of silty sand (generally less 
than 1 foot thick). This unit is continuous and ranges in depth and thickness from a 
maximum of sixty feet in the southeastern portion of the Refinery to less than one foot in 

the northwestern portion. 

LemontDrift 
The Lemont Drift is comprised of two distinct lithologic units representing 

contrasting depositional environments. One unit is a gray to olive brown silty clayey till 

of glacial origin and the other unit is an olive to grayish brown silty sand unit of 
lacustrine/fluvial origin. Minor discontinuous layers of gravel (generally less than two 
feet thick) occur sporadically within the ti11. The Lemont Drift ranges in thickness from a 
maximum of 104 feet in the southeastern portion of the Refinery to less than 1 foot in the 

northwestern portion of the Refinery. 

d  Site-Wide Groundwater Monitorinq and Investivation Work Plan, Trihydro Corporation, January 2007. 
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Bedrock Deposits 

The bedrock underlying the unconsolidated deposits is the Siiurian Racine 
Dolomite of the Niagaran Series. Overall, the bedrock beneath the site dips 
approximately 15 feet per mile to the east-northeast (ERT, 1988). The upper portion of 
the dolomite is typically weathered and fractured and becomes more competent with 
depth. Based on core sample logs, the first 10 feet of dolomite consists of joints and 
fractures. The majority of fractures occur within the upper 100 feet of bedrock. The top 
of the dolomite layer gradually moves closer to ground surface when approaching the 
southwest boundary of the Refinery. The Racine dolomite is the uppermost Silurian 
formation and has a maximum thiclaiess of approximately 300 feet. Below the Silurian 
dolomite is the Maquoketa Group. 

The Maquoketa Group consists primarily of Ordovician-aged shale. The shale is 
underlain (in downward order) by Cambrian-Ordovician Galena-Platteville Dolomite, 
Glenwood-St. Peter Sandstone, Eminence-Potosi Dolomite, Franconia Formation 
(sandstone, dolomite, and shale), Ironton-Galesville Sandstone, Eau Claire Formation 
(shale, dolomite, and sandstone), and Mt. Simon Sandstone. Precambrian bedrock under 
lays these formations. 

Geologic cross-sections showing the two distinct unconsolidated units and the top 
of the Silurian dolomite are presented on Figures E-1 and E-2. The locations of the 
cross-sections are shown on Figure E-3. 

Surface Water 

The Lemont Refinery is located within the watershed controlled by the Des 
Plaines River. The river is located less than 1/3 mile northwest of the Refrnery. Two 
other bodies, the Illinois and Michigan Canal and the Chicago Sanitary and Ship Canal, 
are located between the river and the Refinery. Both canals are man-made waterways 
that parallel the Des Plaines River and flow in a similar direction (northeast). The Illinois 

and Michigan Canal is located adjacent to the westem and northern boundaries of the 
Refinery. The Chicago Sanitary and Ship Canal is located between the Illinois 
andMichigan Canal and the river. An evaluation of the geology in the area indicates that 
the shallow groundwater and the canals are hydraulically connected. 

E.4 Topographic Map Requirements 
The requested information, as listed in Section E.4 of the Illinois EPA's 2006 

Decision Guide and as required by 35 IAC 703.183(s) and 35 IAC 703.185(c), is 
provided in Figures B-1 through B-10. Table E-1 lists which figure provides the 

requested information. There are no new proposed groundwater monitoring wells. 
Existing monitoring wells and piezometers are depicted on Figure B-5. The proposed 

E-5 



RCRA Permit Renewal Application 
	

Section E 

LemontRefinery 	 Revised July 31, 2007 

groundwater monitoring zone, as previously discussed in Section E.3, is the water table 
aquifer extending vertically from the lower portion of the Lemont Drift into the Silurian 
dolomite. The information required in 35 IAC 703.185(b), which includes the 
identification of the uppermost aquifer and aquifers hydraulically interconnected beneath 
the facility property, including groundwater flow direction and rate, and the basis for 
such identification, may be found in Sections E.3 and E.6.3. These aquifers are not 
depicted on figures because they underlie entire area shown. Groundwater flow direction 
and rate are presented in Figure B-5 (as calculated from data collected for UA-series 

wells in the October 2006 monitoring event [Shaw Environmental, Inc., January 2007]). 

E.5 	Contaminant Plume Description 
Parameters monitored during interim status in the uppermost aquifer below the 

LTF are not indicative of any adverse impacts to groundwater. Additionally, hazardous 
constituents have not been detected in the groundwater below the Refinery's LTF at the 
time of the Renewal Application's submittal. Therefore, this section of the Illinois EPA's 

2006 Decision Guide is not applicable to the Renewal Application. 

E.6 	Detection Monitoring Program 
Hazardous constituents have not been detected in the groundwater below the 

Refinery's LTF at the time of the Renewal Application's submittal. If, at any time during 
the lifecycle of the Renewed Permit, groundwater conditions at the Refinery's LTF 
change and a compliance monitoring program or corrective action program is warranted, 
the Refinery will initiate the appropriate compliance action. This section provides 
information, supporting data, and analyses to describe the detection monitoring program 
that is carried out in accordance with the requirements of 35 IAC 724.198. 

The Refinery's LTF detection monitoring program includes (1) the ability to 
monitor for specific indicator parameters based upon the type and characteristics of 
waste(s) historically managed at the unit and (2) outlines procedures to maintain a 
complete and accurate record and statistical evaluation of all groundwater monitoring 

data. The groundwater monitoring program may be altered as warranted and as 
appropriate if statistically significant exceedances of hazardous compounds are detected 

by the monitoring program. 

E.6. 1/ndicator Parameters, Waste Constituents, and Reaction Products to be 
Monitored 

A list of indicator parameters used in providing a reliable indication of the 
presence of hazardous constituents in the groundwater is included in Table E-3. 
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E.6.2 Genera(Monitoring Program Requirements 
Information used to develop the groundwater monitoring program in accordance 

with 35 IAC 724.197 is provided in Section 3 of the document presented in 

Appendix E.6.2. The document provided in Appendix E.6.2 was written in 1996 and it 

should be noted that RCRA Permit rnodifications since that time have altered some of the 

original requirements presented in this document. 

The groundwater monitoring system is designed to provide representative samples 

from the uppermost aquifer. The groundwater monitoring system is discussed in 

Section E.6.3. Appropriate procedures for sampling, analyzing, and evaluating 

groundwater are discussed in Section E.6.4. Groundwater sample collection occurs twice 

per year, with the first semiannual sampling event occuning in the second quarter and the 

second occurring in the fourth quarter. 

E.6,3 GroundwaterMonitoring System 
The groundwater monitoring system at the LTF consists of six monitor wells and 

eighteen piezometers. The monitor wells (designated UA-1 through UA-6) are 

completed in the upper portion of the aquifer (Lemont Drift) and are used for water level 

measurements and water quality sampling. The piezometers (designated B-1 through B- 

18) are completed in the doloxnite bedrock underlying the Lemont Drift and are used for 

water level measurements only. The locations of monitor wells and piezometers are 

presented in Figure E-4. 

In addition to measuring horizontal groundwater flow beneath the site, two of the 

piezometers are monitored to document vertical flow direction and gradients between the 

Lemont Drift and the dolomite bedrock. That is, the piezometers identified as 13-1 and B- 

9 have been completed in the upper portion of the dolomite unit adjacent to two monitor 

wells (UA-5 and UA2) completed in the Lemont Drift. 

Compliance Point 

Per the requirements of 724.195, the Illinois EPA has specified the point of 

compliance in the RCRA Part B Permit as being delineated by the wells identified as UA- 

2, UA-3, UA-4, UA-5, and UA-6. The locations of these wells are illustrated in 

Figure E-4. 

35 IAC 724.197(a)(1)—Background Water Quality 

The groundwater monitoring system at the Refinery has been designed to yield 

background groundwater samples from the uppennost aquifer that represent the quality of 

background water that has not been affected by potentiai lealcage from the LTF. That is, 

the monitor well network consists of one up gradient monitor well (designated UA-1) and 
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five down gradient monitor wells (UA-2 through UA-6). Figure E-4 shows the locations 

of monitor wells in the monitoring system. Potentiometric surface maps generated from 
the results of fourth quarter 2006 monitoring (Figures E-5, E-6, and E-7) indicate that the 
regional groundwater flow is primarily toward the nearby canal and river systems (north 

and west). 

35 IAC 724.197(a)(2)—Groundwater Quality Passing Point of Compliance 
The groundwater monitoring system at the Refinery has been designed to yield 

groundwater samples from the uppermost aquifer that represent the quality of 

groundwater passing the point of compliance. Figure E-4 shows the locations of monitor 
wells in the monitoring system. The we11s identified as UA-2, UA-3, UA-4, UA-5, and 
UA-6 are defined by the I1linois EPA as delineating the point of compliance. These five 
UA-series wells are placed at locations down gradient of the four LTF areas so that 
impacted groundwater leaving the units would be promptly detected. 

35 IAC 724.197(a)(3)—Detection of Contamination 
The selection of deep wells for the monitoring system was based on the direction 

of groundwater flow in the uppermost aquifer and the depth of the screened porfion of 
each monitor well. Groundwater sampling wi11 be conducted at six wells (UA-I through 
UA-6) completed in the lower portion of the Lemont Drift because impacts to 

groundwater in the uppermost aquifer would be detected first in this unit. 

35 IAC 724.197(b)—Groundwater Monitoring Systems for Multiple Units 

Numerous groundwater wells, piezometers, and surface water gauges have been 

installed at the Refinery in addition to the 24 wells located at the LTF. These include: 

• Fourteen wells and fourteen piezometers located in the South Plant 
Groundwater Management Zone (GMZ) and designated with the prefixes 

GMZ-, SWB-, or P-. 

• Forty-nine wells and sixteen piezometers associated with a site-wide monitor 
well network and designated with the prefixes MW-, GQ-MW-, SS-MW-, FR- 
MW-, SR-MW, PB-MW-, or PZ-. This network also includes three surface 
water gauges in the Illinois & Michigan Cana1, one surface water gauge in 
Bruce Lake, and one surface water gauge in the Santa Fe Quarry. 

These additional monitor we11 systems are not integral to the system in place at 

the LTF. A further discussion of the site-wide monitoring can be found in Section 

K.4.2.4. 
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Groundwater Monitoring Well Installation Information 

Locations and Depths 

The groundwater monitoring system includes provisions for monitoring at the up 

gradient and down gradient portions of the LTF. Because groundwater in the uppermost 

aquifer flows in one general direction at the LTF, only one up gradient well and one set  

of down gradient wells are required. The wells are also spaced based on the general 

northward direction of aquifer flow so as to detect any hazardous constituents migrating 

from the four LTF areas. Elevation data for each monitor well are presented in Table 

E-4. 

Construction Details 
The borings for the monitor wells were advanced using a hollow stem auger 

(HSA) drilling rig. Use of this method provided information on the occurrence of 

groundwater during drilling, allowed for the rapid and easy identification of geologic 

materials, and avoided the need for drilling fluids that could affect groundwater quality. 

Construction details for al1 existing monitor wells are provided in Table E-5. The 

following materials and construction techniques were used to install the UA-series wells 

included in the current detection monitoring program: 

• Casing and screen are constructed of two-inch-diameter stainless steel. The 

stainless-steel screen is conunercially available 0.010-slot. 

• Granular backfill around the screen is clean, medium to coarse silica sand 

pack (Ottawa Sand). 

• Commercial bentonite (pellet) was used for the seal. 

• Type I Portland cement with granulated bentonite was used for the grout seal. 

• The well protector is constructed of steel casing. A lockable cover is 

provided. 

• Piezometers (B-series) were similarly constructed except that the casing and 

screen are made ofpolyvinyl chloride (PVC). 

BoringLogs 

Boring logs for the groundwater monitoring system at the LTF are presented in 

Appendix E.6.2. 
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Wel! Completion Reports 
We11 completion reports for the groundwater monitoring system at the LTF are 

presented in Appendix E.6.3. 

Monitor well Elevation Information 
Monitor well elevation information, including well depth, screen interval, ground 

surface, and stick-up height in feet amsl and feet bgs, is presented in Table E-4. 

E.6.4 Description of Samp/ing and Ana/ysis Procedures 
This section details the methods for the collection and analysis of groundwater 

samples, including procedures and techniques for sample collection, sample preservation 
and shipment, analytical procedures, and chain-of-custody control. Descriptions of these 
methods, including provisions for water level measurement, monitor well purging, 
sample collection, sample handling, documentation and analysis, analytical procedures, 

and decontamination procedures are provided in the following subsections. 

Water Level Measurement 
During each sampling event, the depth to groundwater and total well depth are 

measured from the surveyed reference point at the wellhead of each monitor well and 
piezometer. Water level measurements are made with a decontaminated, electronic water 
level meter and reported to the nearest 0.01 foot. To ensure that the electronic water level 
meter is not contaminated or cross contaminated by materials and equipment used during 
the investigation, the meter is decontaminated per the protocol given later in this section 

before each use. 

Monitor Well Purging 
Groundwater monitor wells are purged and sampled by using dedicated bladder 

pumps. Disposable Teflon® bailers may also be used for well purging and sampling in 

the event that dedicated pumps are not functional. 

Dedicated pumps are connected to a controller powered by a portable generator. 

A minimum of three we11 volumes must be purged from a well prior to sample collection. 
The purge rate will be adjusted to provide the maximum uninterrupted flow rate. Purge 
water is containerized temporarily at each we11 site during purging and sampling. 
Following completion of sampling activities at each site, purge water is disposed of 
properly (treatment at the Refinery's waste water treatment plant, off-site disposal, etc.). 

If a well is purged dry, it will be sampled as soon as a sufficient volume of 
groundwater has re-entered the well to allow for the collection of the necessary samples. 
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Field measurement of pH, specific conductivity, temperature, and tarbidity will be 

performed during the purging process. Field parameters will be considered stable and 

purging may cease once two consecutive measurements vary by lese than: 

• 0.5 pH units. 

. t10 micromhos per centimeter (µmhos/em) for specific conductivity. 

• 1.0 degrees Celsius (°C) for temperature. 

• 10 percent (%) for turbidity (if possible, purging will continue until the 

measured turbidity value is below the recommended 5 nephelometric turbidity 

units [NTUs]). 

If field parameter values have not stabilized after three well volumes have been 

purged, then up to two additional well volumes may be purged. 

Sample Collection 

Samples are collected as soon as possible following well purging and a sufficient 

volume of water has recovered in the we11. Groundwater sampling will begin at the up 

gradient well and progress to the down gradient we11s. Required containers, 

preservatives, and sample volumes are given in Table E-6. 

Once purging is complete, the purge rate will be reduced in order to minimize 

agitation of the sample material during the collection process. Sample will be collected 

by directing the flow from dedicated pumps into appropriate sample containers. For 

analyses that require a chemical preservative (e.g., nitric acid), the prescribed amount of 

preservative will be added to the sample container prior to the collection of samples. 

Samples will be containerized in the following order: 

• Total Organic Carbon (TOC). 

• Total Organic Halogens (TOX). 

• Dissolved Arsenic. 

• Field Measured Parameters (if necessary): pH, specific conductivity, 

temperature, and turbidity. 

Samples to be submitted for dissolved arsenic analyses require field filtration 

prior to collection. Sample material will be passed through a 0.45-micron disposable 

filter and into an appropriate container, which includes the proper preservative. Filters 

capable of being installed in the tubing associated with dedicated pumps will be used. 

Filters will be used for one sampling event at one well, and then be discarded. Filters 
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will not be installed in the tubing when collecting material for TOC, TOX, or field 

measured parameters. 

Once filled and capped, samples containers for TOC and TOX analyses will be 
checked for headspace by inverting the container and checking for trapped bubbles. If 
headspace is observed, the sample will be discarded and a new container filled. 

Immediately following sample collection, sample containers will be labeled. 

Sample Preservation and Shipment 
Immediately following collection and labeling, samples will be preserved with 

sufficient ice to maintain a temperature of 4°C f 2°C until they arrive at the analytical 

laboratory. Samples will be collected and either (1) shipped to the laboratory via Federal 
Eapress overnight delivery (or equivalent), or (2) hand-delivered to the analytical 

laboratory. In either case, samples must be shipped or delivered on the day of sample 
collection or the following day. Until shipment/delivery, sample integrity must be 
maintained. Specifically, appropriate sample preservation techniques (e.g., chemical 
preservations, stored in coolers with ice) will be applied, samples will be packaged to 
prevent breakage or cross-contamination, and samples will remain under the control (e.g., 
within sight, locked storage) of the field sampling team until custody is relinquished to 
the overnight delivery service or laboratory personnel. Required containers, 
preservatives, and sample volumes are given in Table E-6. If samples are held ovemight, 
sufficient ice will be added to the cooler to maintain the required preservation 

temperature of 4°C t 2°C and the coolers wi11 be kept in a locked, secure location. 

Upon receipt, the laboratory ensures that sample temperatures are within the 

required range (4°C f 2°C). 

Laboratory Analytical Procedures 
Table E-7 presents preparatory and analytical methods to be used by the analytical 

laboratory for groundwater samples. Target analytes are listed in Table E-3. 

Field Analytical Procedures 
Field measurements for pH, specific conductivity, temperature, and turbidity will 

be made using a battery-powered meter. The meter must consist of: 

• A glass hydrogen-ion electrode to measure pH. 

• An altemating four-electrode sensor to measure conductivity. 

• A thennistor to measure temperature. 
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• A light absorption scattering probe to measure turbidity. 

The meter will be positioned during well purging for simultaneous measurement 

of all field parameters. In case of ineter failure, an alternate equivalent instrument (or 

instrumente) will be used until the meter can be repaired or replaced. 

Field instruments wi11 be calibrated according to manufacturer's specification 

prior to the start of each sampling event. Calibration will be performed using standard 

materials traceable to the National Institute of Standards and Testing (NIST). Calibration 

will also be performed at the beginning of each working day using one auto-calibration 

solution for all field parameters, excluding temperature. Additionally, a one-point check 

for pH and conductivity will be performed periodically throughout the working day using 

a standard pH solution with a value near the range of ineasured values (4, 7, or 10 buffer 

solution) and a 1,000-µmhos/cro solution for conductivity. If results from the one-point 

check indicate that the meter is not operating within 0.1 standard units for pH and 10 

µmhos/cm for conductivity, then the meter will be recalibrated. All calibration 

information will be recorded in appropriate field notes (logbook or form) and includes: 

• Instrument Manufacturer and Serial Number. 

• Calibration Solution Name, Manufacturer, Concentration, and Lot Number. 

• Time of Calibration. 

• Results of Calibration. 

Quality Control Samples 

The quality control (QC) samples collected in association with groundwater 

monitoring will include field duplicates, trip blanks, and matrix spike samples. 

Equipment rinsate blanks will also be collected when non-dedicated or non-disposable 

sampling equipment is used. Acceptance criteria for QC samples are presented in Table 

E-8. 

A field duplicate is defined as two samples collected as close in space and time as 

poasible. They are collected to evaluate sampling and analytical precision. One field 

duplicate will be collected and submitted for laboratory analyses from the UA-series 

wells for each sampling event. Duplicate samples will be analyzed for all analytical 

parameters. 

A trip blank is an aliquot of blank matrix placed in a sample container at the 

laboratory that is shipped to the site with sample containers, and then shipped back to the 

laboratory with the collected samples. Trip blank containers are not opened in the field. 
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Trip blanks are used to monitor for potential contamination that may occur during the 
shipment and/or sample storage process. A trip blank wi11 be submitted in every cooler 
containing groundwater samples for TOC analysis. Trip blanks will be analyzed for 

TOC. 

Matrix spike (MS) samples are those aliquots of field samples that are spiked in 
the laboratory with target analytes. Duplicate matrix spike samples (i.e., MS/MSD pairs) 
are analyzed along with an un-spiked aliquot of the same sample. That is, three times the 

normal volume for one sample will be submitted to the analytical laboratory. The 
purpose of MS samplea is to evaluate the accuracy of the reported results given any 
potential influences from the sample matrix. When analyzed in duplicate, MS/MSD 
samples also a11ow for assessment of precision in the presence of potential matrix 
interferences. Sufficient volume of groundwater from one UA-series well will be 
submitted to the laboratory for TOC, TOX, and dissolved arsenic MS/MSD analyses. 

Chain of Custody Control 
Sample custody is an organized system for documenting sampling history and 

providing a legal record of the measurement process. Evidence of the sample traceability 

from collection to shipment, laboratory receipt, and laboratory custody must be 

documented. 

The sample collection team is responsible for ensuring sample custody until the 
samples have been transferred to an overnight delivery service or the laboratory. Once 
received by the laboratory, the samples proceed through an orderly processing sequence 
specifrcally designed to ensure continuous integrity of both the sample and their 
associated documentation. A sample is considered to be in a person's custody if the 

sample is (1) In a person's actual possession, (2) In view after being in a person's 
possession, (3) Locked so that no one can tamper with it after having been in physical 

custody, or (4) In a secured area, restricted to authorized personnel. 

The chain-of-custody procedures consist of: 

• Preparing and attaching a unique sample label to each sample collected. 

• Documenting pertinent site, sample collection, and field measurement 

information into a field logbook or data sheet. 

• Completing the chain-of-custody form. 

• Preparing and packing the samples for shipment. 

• Documenting laboratory receipt or the samples. 
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• Documenting laboratory storage, handling, and analysis. 

• Documenting final disposition of the sample. 

Field personnel are responsible for uniquely identifying and labeling all samples 

collected to avoid accidental mislabeling. All labeling will be completed in 

indelible/waterproof ink and securely affixed to the sample container. Sample labels will 

be waterproof with a strong adhesive bacicing. Each sample label will inelude: 

• Project Name/Site Identifier. 

• Unique Sample Identification. 

• Date and Time of Sample Collection. 

• Sample Preservative. 

• Sample Matrix. 

• Analysis Requested. 

• Sampler's Name or Initials. 

Each sample, including quality control samples collected in the field, will be 

assigned a unique three-part identifier. The first part of the identifier will specify the 

sample location (i.e., well). The second part will identify the quarter and year the sample 

was collected. The final part of the identifier will identify the sample type. The 

following is example sample identification: 

UA1-407-N 

• UAl identifies the location (i.e., monitor well number 1). 

• 407 identifies that the sample was collected in the fourth quarter of 2007. 

• N identifies the sample as a normal sample (E=equipment blank, D=duplicate 

blank, T=trip blank).    

Sample labels will be waterproof with a strong adhesive backing. An example of 

an acceptable sample label is presented as Figure E-8.  

Chain-of-custody forms (COC) must be completed for each sample set submitted 

for analysis. These forms are maintained as a record of sample collection, transfer, 

shipment, and receipt by the laboratory. These forms also contain pertinent information 

concerning sampling locations, eollection dates, signatures of at least one sampling team 

member, sample matrices, assigned sample identification numbers, the project name and 
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number, and the name of the laboratory to which the samples are being sent for analysis. 

The name, phone number, and fax number of the person to whom data are to be reported 
will also be noted on the COC form. Samples suspected of being heavily contaminated 
must be noted. COC forms must be completed to ensure proper transfer of custody from 
the time of sample collection to analysis. Refinery personnel maintain a copy of each 

completed COC form. An example chain-of :custody form is presented as Figure E-9. 

A completed COC form will accompany samples during each step of custody 
transfer and shipment. When physical possession of samples is transferred, both the 

individual relinquishing the samples and the individual receiving them will sign, date, 
and record the time on the COC form. In the case of sample shipment by an overnight 
courier, a properly prepared air bill (waybill) will serve as an extension of the COC form 

while the samples are in transit. 

The following steps must be followed when packing environmental samples for 

shipment by air: 

1. Select a sturdy cooler in good condition. Secure and tape the drain plug with 

duct tape. 

2. Be sure the caps on all bottles are tight (will not leak); check to see that labels 
and chain-of-custody records are completed properly. 

3. Place all bottles in separate and appropriately sized plastic zip-top bags and 
close-the bags. Up to three volatile organic analysis vials may be paciced in 
one bag. Bottles may be wrapped in bubble wrap. It is preferable to place 

glass sample bottles and jars into the cooler vertically. Due to the strength 
properties of a glass container, there is much less chance for breakage when 
the container is packed vertically rather than horizontally. 

4. Place two to four inches of packing peariuts or vermiculite into the bag in the 
cooler and then place the bottles and cans in the bag with sufficient space to 
allow for the addition of more packing peanuts or vermiculite between the 

bottles and cans. 

5. Put ice in large plastic zip-top bags and properly seal. Place these ice bags on 
top of and between the samples. Fill all remaining space between the bottles 

or cans with packing peanuts, bubble wrap, or vermiculite. 

6. Place the completed Chain-of-Custody Record into a plastic zip-top bag, tape 
the bag to the inner side of the cooler's lid, and then close the cooler. 
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7. Strapping tape shall be wrapped around each end of the cooler two times, and 

completed custody seals affixed to the top on adjacent sides of the cooler 

(example custody seal is presented in Figure E-10). Place the custody seals so 

that the cooler cannot be opened without breaking the seal. Place clear 

shipping tape over the custody seals. 

8. A label containing the name and address of the shipper shall be placed on the 

outside of the container, preferably using a handle-tag or secured with extra 

tape across the top of the cooler: 

Samples will be received and logged in at the analytical laboratory by a 

designated laboratory sample custodian or other properly trained laboratory employee. 

Upon sample receipt, the laboratory sample custodian will perform the following, as 

appropriate: 

• Examine the shipping containers to verify that the custody tape is intact. 

• Examine sample containers for damage. 

• Open shipping containers in adequately ventilated areas to assure worker 

safety. 

• Determine if the required temperature has been maintained during shipment 

and document the shipping container temperature on the COC or other 

appropriate form. 

• Compare samples received against those listed on the COC. 

• Examine shipping records for accuracy and completeness. 

• Sign and date the COC immediately (only after shipment ie accepted) and 

attach the waybill. 

• Note any problems associated with the coolers and samples and notify the 

laboratory Project Manager who in tum notifies the appropriate Lemont 

Refinery or sub-contracting personnel. 

• Attach durable (water-resistant) laboratory sample container labels with 

unique laboratory identifrcation number and test. 

• Place the samples in proper laboratory storage. 

Laboratory sample control personnel may generate a laboratory-specific form or 

report during the sample login process to document condition upon receipt anomalies. 
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The laboratory Project Manager (or designee) will notify appropriate Lemont Refinery or 
sub-contracting personnel of anomalies identified in association with their samples. The 
laboratory Project Manager is responsible for resolving how to proceed with the samples 
and documenting the decision to proceed with the analysis of compromised samples. 
Condition upon receipt anomalies must be resolved prior to sample preparation and 
analysis. Any completed documentation (i.e., reports or forms) shall be stored in the 
laboratory's project file. The report narrative will also include an explanation of sample 

receipt-related anomalies. 

Sample login activities at the laboratory must be fully documented. The 

following is the description of the required login process: 

• Bnter the samples in the laboratory's information management system (LIMS) 

which contains the following minimum information: 

• Proj ect name or identification number. 

• Unique sample numbers (both client and internal laboratory). 

• Type of samples. 

• Required tests. 

• Date and time of laboratory receipt of samples. 

o Field identifier supplied by field personnel. 

• Notify the laboratory Project Manager and appropriate laboratory 

department(s) of sample arrival. 

• Place the completed COCs, waybills, and any additional documentation in the 

project file. 

The primary considerafrons for sample storage are maintenance at the method- 
prescribed temperature, maintenance of sample integrity through adequate protection 

from contamination, and security of samples within the laboratory. 

The requirements listed in Table E-6 for temperatures and holding times will be 
followed. Placing samples in the proper storage environment is the responsibility of the 
laboratory sample custodian. The sample custodian wi11 also assign individuals the 
responsibility of notifying the Laboratory Manager if there are any samples that must be 

analyzed inunediately because of holding time requirements. 
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Access to the laboratory facility will be restricted to prevent any unauthorized 
contact with samples, extracte, or documentation. 

Samples transferred to a laboratory other than the original receiving facility will 
be transferred under COC. A copy of the completed COC form will be retained in the 
laboratory project file. In the case where an aliquot of a sample is shipped from the 
laboratory, a new COC will be generated by the laboratory and shipped with the sample 
aliquot. The original COC will be retained in the project file at the site holding the 
original sample container. 

After the requested analyses on the samples have been completed, the sample 

custodian will maintain any remaining portions of the samples until the time of sample 
disposal. The disposal of each sample is recorded on the client's COC form, in the 
LIMS, or referenced in the project file. Sample material will be stored for at least thirry 
days after the analytical report is issued. A copy of the completed COC is retained in the 
laboratory project fi1e. 

Decontamination Procedures 

If the equipment used for sample collection is not dedicated or disposable, then it 
must undergo decontamination. The objective of equipment decontamination is to 
remove potential contaminants from a sampling device or item of field equipment prior to 
and between collection of samples for laboratory analysis and limit personnel exposure to 
residual contamination that may be present on used field equipment. Most sampling 
equipment can be decontaminated by using the following procedure: 

1. Lay out sufficient polyethylene sheeting on the ground or floor to allow 

placement of the equipment being decontaminated. 

2. Remove non-aqueous phase liquids (NAPL), if present, with an absorbent pad 
or other suitable device. 

3. Remove any solid materiai (to the degree possible) with a brush and potable 
tap or distilled water. 

4. Wash the equipment with a brush, laboratory grade non-phosphate detergent 

(e.g., Liquinox, Alconox), and potable tap or distilled water. 

5. Rinse the equipment with potable tap or distilled water. 

6. Rinse the equipment with 70 percent isopropyl alcohol. 

7. Rinse the equipment with distilled water. 
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8. Reassemble equipment, if necessary, and wrap completely in clean, unused 
aluminum foil, shiny side out for transport and/or storage. Re-use of 
equipment on the same day without wrapping in foil is acceptable. 

Record all decontamination procedures in the field logbook or appropriate field 

form. 

E,6,5 Eva/uation of Groundwater Surface 

Procedures for Measurement of Groundwater Surface Elevation 

Per Permit Condition III.F.1, the depth to groundwater is measured during each 
sampling event from a standard reference point on the top of the well casing, the 
elevation of which has been determined by a professional land surveyor every five years 
or when the elevation has changed. The depth to groundwater is measured using an 
electronic water level meter and recorded to the nearest 0.01 foot. 

Determination of Groundwater Flow Rate and Direction 
The groundwater level measurements are used to determine groundwater flow 

direction and rate, which are calculated on an annual basis. These calculations involve 
the construction of a potentiometric surface map, which is then used to determine the 
direction of groundwater flow (perpendicular to potentiometric contours) and the 

hydraulic gradient (slope of the potentiometric surface) in the uppennost aquifer. 

E.6,6 Background Qua/ity 
Background values are measured at well UA-1. The results of semiannual 

groundwater monitoring at wells down gradient of UA-1 are compared to the established 

background monitoring limit values to identify any potential impacts to the groundwater 
as a result of activities at the LTF. Monitoring limits used for statistical evaluation of 
groundwater monitoring results were originally calculated using data gathered during 
interim status monitoring. Per the requirements of the 2006 Decision Guide, background 
monitoring limits were re-evaluated and re-calculated during the generation of this 

Renewal Application. 

Historic Determination of Background-Based Monitoring Limits 
Original monitoring limits were calculated based on analytical results from well 

UA-1 gathered during the interim status period. Monitoring limits were determined using 
the average of the interim status data and represent a 95%/95% upper tolerance limit 
(UTL) for each parameter. That ie, the monitoring limit for a give-n parameter is the 

statistically-derived value below which one has 95% confidence that 95% of all 
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background concentrations will occur. Original monitoring limits are provided in Table 

E-9. 

It should be noted that data used to calculate the limits were from samples 

collected in November 1994, with the exception of TOC. It was discovered that the 

November 1994 TOC samples were not collected from well UA-1. The proper we11 was 

sampled in February 1995 for TOC, and these new results were used in the calculations. 

Equations used to calculate average (x) and standard deviation (s) for normally 

distributed parameters were: 

x= 1 jx 	s=  1 ~ (x—  z~z 
n ;-i 	 n — I ;_ 1 

 1 

For constituents assumed to be lognormally distributed, the average (x, og  ) and 

standard deviation ( s log  ) of the log background concentrations were estimated as: 

/ 	_, 

xIo, _— ~ log~x~~ 	sioE  --~ llog~xr ~— x ~-  
n ;_ ~ 	 n-1 ;_ j  

The equation used to calculate the monitoring limit for normally distributed 

parameters was: 

UTL=x+Ks 

where K is the appropriate tolerance factor. 

The equation used for lognormally distributed parameters was: 

UTL=B ~
x ~o~ +Ks ~oe ~ 

where K is the appropriate tolerance factor. 

Data sets for pH, conductivity, and TOC were all assumed to be normally 

distributed for the purpose of generating historic calculations. Data sets for TOX were 

assumed to be lognormally distributed. 

Re-Evaluation of Background-Based Monitoring Linrits 

Data from the Illinois EPA's groundwater database for background well UA-1 

covering the period between 1998 through 2006 were used to recalculate 95%/97.5% 

tolerance limits. These data were segregated by analyte then evaluated for percent non- 

detected results and distribution. Based on conclusions from these evaluations. UTLs 
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were calculated using appropriate statistical equations and considerations. Results used 

to re-calculate UTLs are presented in Table E-10. 

For data sets with less than 50% non-detected results (pH, specific conductivity, 

and TOC), each non-detected result was replaced with a random number between zero 

and the reporting limit. 

Also for data sets with less than 50% non-detected results (pH, specific 

conductivity, and TOC), the Shapiro-Wilk test was used to evaluate data distributions. 

This test calculates a W statistic using the following equation: 

n z 

l a; x(;) 

n-1 

	

W 	-'  
n 	— Z 

xi—x ~;- ~  

where x(j)  are the ordered sample values (x(j)  is the smallest) and a; are constants 
generated from means, variances, and covariances of the order statistics of a sample size 
n from a normal distribution. Specifically, if the calculated value of the W statistic is 
greater than published 5% critical values for sample eize n, then the normality of the data 

set is confrrmed. If the calculated value is too low when compared to the published 
value, the test is performed a second time on the logarithms of the original data to test for 

lognormality. Using this method, the reported values for specific conductivity and pH 
were found to be normally distributed and the TOC data set was lognormally distributed. 
Distribution was not assigned for sample sets with more than 50% non-detected results 

(dissolved arsenic and TOX). 

As noted previously, equations used to calculate average ( x) and standard 
deviation (s) for normally distributed parameters (specific conductivity and pH) were: 

	

x=1 ~ x 	 s= 1  ~
(
x ; —x~ 

n ;_l 	 n —1 ;-1 

For constituents found to be lognormally distributed (TOC), the average (x, os  ) 

and standard deviation ( s lo, ) of the log background concentrations were estimated as: 

	

x ios  = ~ I log (xi  ) 	 siog  = ~ ~ 11og(x,  )— x ~z 

n ;_j 	 n-1 ,_1  

The equation used to calculate the monitoring limit for the normally distributed 

parameter (specific conductivity and pH) was: 
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UTL = x+Ks 

where K is the appropriate tolerance factor. It is also noted that a lower tolerance limit 

(LTL) was calculated for pH using the following equation: 

UTL=X—Ks 

The equation used for lognormally distributed parameters (TOC) was: 

UTL=e (',os .Y1,os )  

Dissolved arsenic has never been detected in well UA-1, based on Illinois EPA 

groundwater database entries. Therefore, the UTL is set at two times the permit specified 

reporting limit given in Table E-8. 

The TOX data set includes 91 percent non-detected results (3 detections in a total 

of 34 results). Following guidance given in  Statistical Analysis of Ground-Water  
monitorine Data at RCRA Facilities, Addendum to Interim Final Guidance  (USEPA, July 

1992), a Poisson Tolerance limit was calculated for TOX by finding the smallest degrees 

of freedom (k) such that 

x2 [2k+2]> ~ 1 x
2 
 [2T„+2]~ *2 

0 02 	 2n 	1975. 

where T. represents the Poisson count of the sum of n background samples (setting non- 

detects to half the reporting limit), and 

2 

xo 9,5 
[2Tp  +2] 

represents the 97.5 percentile of the Chi-square distribution with (2T,+2) degrees of 

freedom. 

All re-calculated monitoring limit values are given in Table E-9. 

E,6.7 Statistica/Eva/uations 
Statistical evaluations that follow the U.S. EPA's recommended approach to 

statistically evaluate groundwater quality data at RCRA facilities are performed on the 
groundwater data after the completion of each semiannual groundwater sampling event. 
Data collection is performed such that four replicate values are determined for dissolved 
arsenic, pH, specifrc conductivity, TOX, and TOC. The average of the four replicate 
values is compared to established monitoring liniits. The groundwater-monitoring- 
program-derived monitoring limit values are presented in Table E-9. If the current 
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average value at any monitor well at the compliance point exceeds the associated 
monitoring limit, then a statistically significant increase may be indicated for that value. 
Unless it can be determined that a source other than the LTF caused the detection or that 
the detection is an artifact of sampling error, potentially impacted wells will be re- 
sampled and re-analyzed for those constituents exceeding the monitoring limit within 10 
days of receiving the initial laboratory data. If the second round of analyses indicates the 
same constituent exceeds the associated monitoring limit, then a statistically significant 
increase is confirmed and the Illinois EPA wi11 be notified within 7 days of the finding. 
Additionally, within 90 days of the original notification, an application for a Permit 
modification to establish a complianoe monitoring program meeting the requirements of 
35 IAC 724.199 will be submitted. In addition to, or in lieu of submitting an application 
for Pennit modification, it may be demonstrated that a source other than the LTF caused 
the detection or that the detection is an artifact caused by an error in sainpling (this will 
not relieve the requirement of submitting a Permit modification application within 90 

days unless the demonstration successfully shows that a source other than the LTF caused 

theincrease). 

E,6,8 Statistica//ySignificant/ncreases 
If it is determined using the method described in Section E.6.7 that there is a 

statistically significant increase for any of the detection monitoring parameters at any 
compliance point monitor well, then the Refinery proceeds according to the following 

protocol: 

• The Lemont Refinery will notify the Illinois EPA in writing within seven days 
of the finding indicating the specific parameters and wells have exhibited 
statistical increases and provide all statistical calculations that have been 

completed. 

• All of the monitor wells will then be immediately resampled and analyzed for 
a1135 IAC Part 724, Appendix I constituents. 

• For Appendix I compounds detected in the analysis, the Refinery may 
resample within one month and repeat the analysis for those constituents 
detected. If the results for the second round of analyses confirm the first 
round, then these results will form the basis for compliance monitoring. If no 
resampling is performed, then the first round of analyses will be the basis for 

compliance monitoring. 

• The Refinery will establish background values for each 35 IAC Part 724, 
Appendix I, constituent found in the groundwater based on a minimum of four 
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sampling events from well UA-1. 

• Within 90 days of the date that the increase was discovered, the Refinery will 

submit to the Illinois EPA an application for a permit modification to establish 

a compliance monitoring program meeting the requirements of 35 IAC 

724.199. This application will include: 

o An identification of the concentration of any 35 IAC 724, 

Appendix I constituents found in the groundwater at each monitor 

well at the compliance point. 

o Any proposed changes to the groundwater monitoring system 

necessary to meet the conditions of Section 724.199. 

o Any proposed changes to the monitoring frequency, sampling and 

analysis procedures, methods, and/or statistical procedures to meet 

the requirements of Section 724.199. 

o For each hazardous constituent found at the point of compliance, a 

proposed concetration limit under 35 IAC 724.194(a)(1) or 

724.194(a)(2), or a notice of intent to seek an alternative 

concentration limit for a hazardous constituent under 35 IAC 

724.194(b). 

• The Refinery will submit to the Illinois EPA a corrective action feasibility 

plan within 180 days of the date that increase is discovered. This plan will 

meet the requirements of 35 IAC 724.200, unless a1135 IAC Part 724, 

Appendix I, constituents identified are listed in 35 IAC 620.410 and their 

concentrations do not exceed the respective values given in that section or the 

Lemont Refinery has sought an alternate concentration limit for these 

hazardous constituents. 

• Within 180 days of the date thatthe increase is discovered, the Refinery will 

submit to the Agency all data necessary to justify any alternate concentration 

limit sought for a hazardous constituent listed in 35 IAC Part 724, Appendix I. 

• In addition to, or in lieu of; submitting an application for Permit modification, 

the Refinery may demonstrate that a source other than the LTF caused the 

contamination, or that the detection is an artifact caused by an error in 

sampling, analysis, or evaluation. However, the Refinery is not relieved of 

submitting a Permit modification within 90 days unless the demonstration 

successfully shows that a source other than the permitted unit caused the 
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increase. To malce this demonstration, the Refinery will complete the 

following tasks: 

o Notify the Illinois EPA within seven days of the date that increase 
is discovered that the Refinery intends to make this demonstration. 

o Submit a report to the Illinois EPA within 90 days of the date that 
increase is discovered that demonstrates that a source other than 
the LTF caused the increase, or that the increase resulted from an 

error in sampling, analysis, or evaluation. 

o Submit an application to the Illinois EPA within 90 days of the 
date that increase is discovered to make any appropriate changes to 

the detection monitoring program. 

o Continue to monitor in accordance with the current detection-

monitoring program at the Refinery. 

E.7 	Compliance Monitoring Program 
Since no hazardous constituents have been detected in the groundwater at the 

point of compliance at the time of submittal of the Renewal Application, this section is 

not applicable to the Lemont Refinery. 

E.8 	Corrective Action Program 
Since hazardous constituents that exceed the concentration limits established in 

Table 1 of 35 IAC 724.194 have not been detected in the groundwater, nor has 
groundwater monitoring conducted at the LTF boundaries indicated the presence of 

hazardous constituents from the Refrnery in groundwater over background 
concentrations, this section is not applicable to the Refinery.  

E.9 	Reporting Requirements 
Groundwater sample collection activities are recorded in bound freld notebooks 

with consecutively numbered pages. Details of the sampling effort, such as samples 

collected, any observations (e.g., time, date, weather), and any problems, are recorded for 
each well. Either the Refinery's Environmental Deparhnent or the groundwater sampling 

contractor maintains the bound field notebook. 

The required results of each semiannual groundwater monitoring event will be 
submitted to the Illinois EPA in an Agency-approved format. The groundwater 
monitoring report (including data for upload into the Illinois EPA's groundwater 
monitoring database) will be submitted by July 15 for the sampling event conducted in 
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the previous April, May, and/or June, and by January 31 for the sampling event 

conducted in the previous October, November, and/or December. 

E.10 ®escription of Corrective Action for Solid Waste Management Units 

A discussion of corrective action as necessary to protect human health and the 

environment from any releases of hazardous waste or constituents from any SWMU at 

the facility, including a schedule for corrective actions, financial responsibility for 

completing corrective action, and corrective measures beyond the property boundary 

have been addressed in Section K of the Renewal Application, as applicable. 

Corrective Action at the Ref"mery 

A discussion of corrective action as necessary to protect human health and the 

environment from any releases of hazardous waste or constituents from any SWMU at 

the facility has been addressed in Section K of the Renewal Application. 

Schedule for Corrective Actions 

A schedule for corrective actions at the facility has been addressed in Section K of 

the Renewal Application. 

Financial Responsibility for CompTeting Corrective Action 

Financial responsibility for completing corrective action at the facility has been 

addressed in Section I of the Renewal Application. 

Corrective Measures Beyond Property Boundary 

At the time of this pennit renewal request, no corrective measures in accordance 

with 35 IAC 724.210(c) have been necessary to protect human health and the 

environment beyond the property boundary. 
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Table E-1. Facility Map Requirements Cross-Reference Table 

Requested Informatiou 	 Informaf[on is'Provided t~ 

Primary Figure in Which 

Map Orientation (North Arrow) 	 B-1 throu h B-7 
Map Date 	 B-1 throu h B-7 
Scale 	 B-1 throu h B-7 
Le al Boundaries 	 B-1 throu h B-6 
SurTounding Land Uses 	 B-2 throu h B-6 
Access Controls 	 B-2 throu h B-6 
Buildin s and Structures 	 B-2 through B-6 
Sewers: Process 	 B-2 throu h B-6 
Sewers: Storm 	 B-2 throu h B-6 
Storm Drains 	 B-2 throu h B-6 
Loading and Unloadin Areas 	 B-3 
Fire Control Facilifies 	 B2 and B3 
Contours Sufficient to Show Surface Water 	

B-1 througli B-6 
Flow Around Facility Unit O erations 
100-Year Flood lain Area 	 B-2, B-3, and B-7 
Surface Water, Including Intermittent Streams 	B-2, B-3, B-4, and B-5 
Flood Control or Drainage Barriers and 
Runoff Control Systems (Ditches) 	

B-2 through B-6 

Wind Rose 	 B-2 throu h B-6 
Injection Wells (On-Site and Off-Site) 3 	Injection wells are not located on or within 

1000 feet of the Lemont Refinery's 
property line. 

Withdrawal Wells (On-Site and Off-Site)3 	B-I throu h B-6 
New (Proposed) Hazardous Waste 	 The Refinery is not proposing any 
Management Units 	 additional hazardous waste management 

units  
Existing Hazardous Waste Mana ement Units I B-1- and B-5 
Solid Waste Management Units 	 B-2 throu h B-6 

~ Some Refinery information is repeated on multiple figures; however, only the primary figure(s) that presents 
the specified information is included in this table. 

2 Key map is provided as Figure B-8. USGS contours are depicted on Figure B-9. Detailed descriptions of 
access point are shown on Figure B-10. 

s  The Refinery does not use any injection or withdrawal wells for refinery or hazardous waste managernent 
operations. Nearby drinking water wells are sbown in Figures B-1 through B-6. 

Table E-I 
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Table E-2. Hydraulic Properties of the Uppermost Aquifer 

Wedron Forma#ion Member 
Parameter 	 Units 	Lemont Drift 	Silurian bolomite 

Hydraulic Conductivity' 	cm/sec 	 10-2 	 10-3 to 10'   

Permeability2 
Average Horizontal 	

ft/day 	3.56 x 10-5 	 <10-1 

Sieve Analysis2 	
Gravelly Silty 	

NA 
loam 

Porosi 	3 	 % 	 30 	 5 

Notes: 
Hydraulic conductivity values are from: Site-Wide Groundwater MonitorinQ and 
Investigation Work Plan, Trihydro Corporation, January 2007. 

Z  Average horizontal permeability and sieve analysis values for the Lemont Driff are from: 
Hvdroeeoloeic Investigation of A Land Applica5on Site, Converse/Tenech Geotechnical 
and Environmental Consultants, August 1981. The average horizontal permeability value 
for the Silurian Dolomite is based on findings from: Summary Report of Supplemental 
Hvdroeeoloeic Investieation for the UNOCAL Cbicaeo Refinery Land Treatment Facilit 
ERT, May 1988. 

3 	The porosity value for the Silurian Dolomite is from: Doendence of conductivities and 
anisotropies of Qeologic properties within the near-surface a9uifer in Milwaukee, 
Wisconsin: University of Wisconsin—Milwaukee Ph.D. dissertation . Carlson, D.A., 2000. 

Table E-2 
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Table E-3. Indicator Parameters for Groundwater Samples 

Indicator Parameters STORET Units 
Indicator Parameters 
Total Or anic Carbon TOC 00680 m/L 
Total Or anic Halo ens (TOX) 78115 µ/L 
Dissolved Arsenic 01000 m /L 
Field Parameters 

H 00400 Standard Units 
S ecific Conductance 00094 micromos/cm 
Tem erature 00011 °F 
Turbidity 45626 NTU 
Well and Groundwater Elevation Parameters 
De th to Water bls 72019 Feet 
De th to Water fin ) 72109 Feet 
Elevation of Groundwater Surface 71993 Feet MSL 
Elevation of Well Bottom 72020 Feet MSL 
Elevation of Measuring Point 
(top of casin ) 

72110 Feet MSL 

bls Below Land Surface 
cm Centimeter 
°F Degrees Fahrenheit 
frnp From Measuring Point 
mg/L Milligrams per Liter 
µg/L Mierograms per Liter 
MSL Mean Sea Level 
NTU Nephelometric Turbidity Unit 

Note: "Dissolved" indicatee that analysis will be performed using a sample that has been 
filtered through a 0.45 micron filter. 

Table E-3 
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Table E-4. Well and Groundwater Elevation Data 

Wefl De th Sereen Tnterval 
Ground 
SurFace . 	He' ~ht of Stiok-iJ 

T3 elll 
Piezame 

] eet 	,' Fee# 
,b s 

Z eeY 	' 
amsl 

~'eet 	. 
b s' 

Teet 
amsi i 

Feet.amsl 
(toXs of 
ca "; ) 

Fee# 
a s 

Monitor Wells 
UA-1 611.90' 106.91 623.80-613.80 °  92.1-102.1 715.3 e  718.81 a  3.51 
UA-2 605.64-  86.64 619.74-609.74°  70.0-80.0 689.7e  692.28a  2.58 
UA-3 608.18' 89.53 620.20-610.20 74.7-84.7 694.9` 697.71 a  2.81 
UA-4 608.98-  86.96 620.98-610.98 °  72.1-82.1 693.1 e  695.94a  2.84 
UA-5 602.24 a  92.59 622.24-604.84` 72.1-82.1 6  691.9 e  694.83 a  2.93 
UA-6 605.55 a  96.20 619.26-609.26 °  79.0-89.0 698.3 e  701.75 -  3.45 

Piezometers 
B-1 584.4 108.3 590.8-585.7 101.9-107.0 692.7 695.2 2.5 
B-2 584.6 110 593.7-588.6 100.9-]06.0 694.6 697.1 2.5 
B-3 588.4 121.2 593.6-588.4 116.0-121.2 709.6 712.] 2.5 
B-4 583.3 97.5 590.5-585.4 90.3-95.4 680.8 683.3 ~' 2.5 
B-5 585.1 ]Ol 591.3-586.2 94.8-99.9 686.1 688.5 2.4 
B-6 588 110 594.1-589.0 103.9-109.0 698.0 700.5 2.5 
B-7 588.6 114 594.7-589.6 107.9-113.0 702.6 705.1 2.5 
B-8 591 114 596.5-591.4 108.5-113.6 705.0 707.4 2.4 
B-9 583.7 107 591.2-586.2 99.5-]04.5 690.7 693.2 2.5 
B-10 587.6 123.5 594.1-589.0 117.0-122.7 711.1 713.5 2.4 
B-1 ] 590.6 128 595.7-591.5 122.9-127.1 718.6 721.1 2.5 
B-12 588.3 132.5 594.6-589.5 126.2-131.3 720.8 723.3 2.5 
B-13 590.3 125.5 596.1-591.0 119.7-124.8 715.8 7183 2.5 
B-14 587.1 96.5 592.6-587.6 91.0-96.0 683.6 686.1 2.5 
B-15 586 132.6 T  591.1-586.0 127.5-132.6 718.6 	~ 721.1 e  2.5 
B-16 594.8 122.3 601.2-596.1 115.9-121.0 777.1 719.6 2.5  
B-17 594.5 130 601.6-596.5 122.9-128.0 724.5 727.0 2.5 
B-18 585.6 121 591.7-586.6 114.9-120.0 706.6 709.1 2.5 

a 	= 	From October 2006 monitoring event. 
b 	= 	Caleulated value. 	.  
c 	= 	From Well Completion Reports 
d 	= 	From September 1997 Permit Condition III.C.1. 
e 	= 	From Boring Logs.  
f 	= 	From  Groundwater Monitorine Data (section E. Annendix E-7) Addendum, Citgo Lemont ReEnerp  

(Radian, 1997). 	 . 

amsl = 	Above Mean Sea Level 
bgs = 	Below Ground Surface 
ags = 	Above Ground Surface 

Table E-4 	 1 
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Table E-7. Preparatory and Analyticai Methods for Groundwater Samples 

Parameter 
'- 	Pre aration Analvsis'. 

Techni ue Method Techni ue Method 

Dissolved Arsentc Acid Digestton 
3005A, 3010A, 

3015 
ICPES/ICP-MS 6010B, 6020 

Total Organic Carbon NA NA Oxidation/IR 415.1 
TotalOrganic 
Halogen 

Adsorption/ 
Combustion 

9020B Titration 9020B 

H 

NA NA Electrometric 
Field 

Measurement 
S ecific Conductivity 
Temperatnre 
Turbidity 

ICPES = Inductively Coupled Plasma Emission Spectrometry 
ICP-MS = Inductively Coupled Plasma —Mass Spectrometry 
IR 	= Infrared SpecttometryNA = 	Not Applicable 

Table>r7 
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Table E-8. Acceptance Criteria for QC Samples 

Yarame#ez 	. PQI (mb/i+) 

1'recisibn ~ 

(RpD~ -:. 
 :Accuracy- 

°fR) 
DissolvedArsenic 0.010 20 75-125 
Tota1 Or anic Carbon 0.10 20 85-115 
Total Or anic Halogen 0.010 25 60-140 
H 0.1 SU t0.1 SU NA 

S ecific Conductivity 0.1 	mhos/cm 10 90-110 
Tem erature 0.1°C 10 NA 
Turbidity 1 NTU 20 85-115 

°C =Degrees Celsius 
%R =Percent Recovery 
mg/L =Milligrams per Liter 	. 
µmhos/cm =Micromhos per centimeter 
NA =Not Applicable 
NTU =Nephelometric Turbidity Units 
PQL =Practical Quantitation Limit 
RPD =Relative Percent Difference 
SU =Standard Units 

Table E-8 
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F 	PROCEDURES TO PREVENT HAZARDS 

To maintain the necessary heightened security at the Refinery and to ininimize the 

possibility of the release of information that could facilitate terrorist attacks on the 

Refiney or its personnel, the Refinery is requesting that certain parts of the Procedures to 

Prevent Hazards (Section F) be withheld from the public domain per 2 IAC 1828.401 and 

35 IAC 130. A claim and justification letter for this exempfion is provided in Appendix 

A.3.3. A copy of the "sanitized" version of this section that will be provided for public 

review is provided in Appendix F. 

F.1 	Security 
The pui-poses of the Refineiy's security procedures, as they relate to both overall 

facility security and to RCRA-permitted unit security, are twofold: (1) to prevent the 

accidental or unknowing entry of persons or wildlife inside the boundaries of the 

Refinery; and (2) to minimize unauthorized entry inside the boundaries of the LTF. 

To accomplish these purposes, the Refinery has enclosed the entire facility with a 

fence. The fence is posted with warning signs and security guarda control access to plant 

entrances. In addition, roving security guards patrol the facility 24 hours per day. 

Figures B-2 through B-6 show the Refinery's security facilities, such as fences and gatcs. 

Additionally, Figure B-10 is provided to offer more detailed descriptions of specific 

access points throughout the Refinery. 

F.1.1 Waiver from the Security Requirements 
The Refinery is not seeking a waiver fiom the security requireinents; therefore, 

this section of the 2006 Decision Guide is not applicable. 

F.1.2 24-Hour Survefllance System 
The Refinery's security force is on duty 24 hours per day and controls access 

points, patrols the facility, and monitors all aspects of security. There are various gates 

(see Figures B-2 through B-6 and Figure B-10) in the fence that surrounds the Refinery. 

These gates have locks and chains or are activated (i.e., opened and closed) 

electronically. Trained security personnel man any gate that is open. Visitors are 

allowed to enter the Refinery only after they have signed in, have met the Refinery's 

safety requirements, and have received proper permission(s) for entry. Roving security 

guards patrol the Refinery property (including the LTF area) and the perimeter fence. 

Security cameras are present throughout the Refinery and are monitored by security 

personnel. 
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F.1.3 Barrier and Controlled Entry 
A single road extending through the tank farnl portion of the Refinery is the sole 

means of access to the LTF. Further, access to the LTF is controlled by an eigbt foot 

cliain-link fence. The gates to the LTF are nonnally locked. Security personnel hold 

keys to these locks. Requests to open the gates are made to security personnel. 

F.1.4 Warning Signs 
Warning signs posted around the perimeter of the LTF and at gate entrances warn 

that only authorized personnel are allowed to enter the facility. These signs typically 

read "Danger — Unauthorized Personnel Keep Out". These signs are visible from any 

approach to the facility and are legible at a distance of at least 25 feet. 

F.2 	Inspection Requirements 
The Refinery has developed written typical inspection schedules (presented in 

Tables F-1 through F-3) for the LTF and for the general Refinery area. These inspection 

schedules allow Refinery personnel to detect malfunctions, deteriorations, operator 

errors, or discharges that may cause or lead to releases of hazardous waste constituents to 

the environment or that may pose a threat to human health. 

The inspection sched'ules cover pertinent monitoring equipment, safety and 

einergency equipment, security devices, and operational and structural equipment. 

The frequency of inspection is based on regulatory requirements where specified, 

the expected rate of possible deterioration, and the probability of an environmental or 

human health incident if deterioration, rnalfunction, or operator error were to go 

unnoticed between inspections. The inspection frequencies discussed in this Renewal 

Application are typical inspection frequencies and may vary slightly at any time as 

determined by the Refinery's management and/or policy changes. 

F.2.1 Inspection Log 
Each inspection is recorded in an inspection log. Inspection logs are retained for 

three years from the date of inspection and typieally include the following infonnation on 

each of the facilities: 

• Date of inspection. 

• Time of inspection. 

• Name of inspector. 

• Notation of observations made. 
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• Date and nature of any repairs needed. 

• Any other remedial action. 

A Facility Inspection Fonn is provided in Appendix 1.2.2.1 of this Renewal 

Application. This form wi11 be completed to record obsevations and to document the 

need for con-ective action (if necessary). In the event that correetive action is necessary, 

the inspector will immediately perform necessary repairs or complete a Refinery Work 

Notification Fonn that is included in the Refineiy's SAP documentation to ensure that the 

neceasary con-ective procedures will be perfonned. 

Appendix F.2.1 contains examples of other typical log sheets used for 

documenting inspections. These logs, or functional equivalents, are used during Refinery 

inspection activities. 

F.2.1.1 Items Inspected  
Items typically scheduled for regular inspection are presented in Tables F-1 

through F-3 in the "Item to be Inspected" columns. These items include the following: 

• The LTF's perimeter fence. 

• Signs. 

• Run-on/run-off control systenrs. 

• The vegetative cap. 

• Groundwater nlonitoring wells including guard posts, outer easing, locks, and 

surface pads/seals. 

• Stonnwater management system including the intennittent stream, culverts, 

grass waterways, and diversion channels. 

• Survey benchniarlcs. 

• Fire and emergency equipment including fire blankets, fire extinguishers, 

emergency lights, first aid kits, safety shower, eye wash, protective clothing, 

self-contained breathing apparatus, emergency generators, and fire trucks. 

• Security equipnient the Refinery fence, gates signs, and lighting. 

• Comrnunications equipment including pagers, base stations, portable radios, 

the einergency radio system, the control room radio system, etrobe lights, and 

the alarm signal. 
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• Spill control equipment including the oil spill control trailer, the oil spill boat 

and boathouse, the canal dock storage building, and boom boxes. 

F.2.1.2 Types of Problems  

The potential problen7s for which the inspectors look during regular inspections 

are presented in Tables F-1 through F-3 in the "Inspect For" eolumns. 

F.2.1.3 Inspection Freguency 

Requirements regarding the typical frequency of inspections are presented in 

Tables F-1 through F-3 in the "Frequency of Inspection" columns. Jusfifications for the 

frequencies of inspections are presented in Table F-3. 

F.2.2 Repafr Log 
Repairs of and/or reinedial action performed in response to deterioration or 

malfunction of equipment or structures identified during Refinery inspections as 

described in Section F.2.1 are scheduled and recorded in a repair log. The repair 1og will 

include the following information for each repair made to the LTF during the post- 

closure period: (1) identification of the item needing repair and the problem identified 

during the inspection; (2) the date the problem was deteeted; (3) the timeframe for 

making the repair; (4) the name of the person making the repair; (5) notation of the 

observations made; and, (6) the nature and date of any repairs. A copy of the repair log is 

found in Appendix I.2.2.6. 

F.2.2.1 Contents of Repair Log  

The contants of the typical repair log identify the following: 

• The item requiring repair. 

• The identified problein. 

• The date and time the problem was detected. 

• The timeframe for making the repair. 

• The naine of the person making the repair. 

• The nature of any repairs or rernedial actions. 

• The date and time of any repairs or remedial actions. 

• Additional notation of observations rnade. 
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F.2.2.2 Repair Times 

Most repairs occur innnediately upon detection. Repairs that involve struetural 

items, such as concrete pads, buildings, tanks, and dikes, may require the scheduling of 

outside contractors and therefore may talce several days to complete. Repairs to 

equipment, such as pumps and gauges, may require ordering of parts and may therefore 

also take several days to cornplete. 

In cases in which repairs are required, measures neceseary to prevent an 

enviromnental or huiivan health hazard are perfonned immediately. 

F.2.3 Container and Container Storage Area Inspection 
The Refinery does not currently operate any RCRA-pennitted container storage 

areas and containers are not being used for greater than 90-day storage of hazardous 

wastes; therefore, this section is not applieable. 

F.2.4 Tank System Inspection 
The Refinery does not currently operate any RCRA-pennitted tanlc systerna; 

therefore, this section is not applicable. 

F.3 	Equipment Requirements 

Equipment for internal communications, external communications, and fire 

control are appropriately located throughout the Refinery. Fire control facilities are 

shown in Figures B-2 and B-3 of this Renewal Application. Additionally, the Refinery's 

Integrated Contingency Plan (a standalone docunient) may be referenced for further 

infonnation regarding available equipment. 

F.3.1 Waiver 
The Refinery is not seeking a waiver from the equipment requirement; therefore, 

thie section is not applicable. 

F.3.2 Internal Communications 
The Leinont Refinery has established an emergency communications network 

capable of notifying individuals and coordinating activities with off-site and on-site 

emergency response organizations and includes 24-hour per day manning of 

communications links. 

Internal conmiunications at the Lemont Refinery are available using a variety of 

devices and systems. Refinery personnel have been instructed to dial "222" on the 

nearest telephone that is safe to use when an emergency situation is discovered. Two- 

way radios are issued to Refinery field personnel including Fire Departrnent, eniergency 

response, and aecurity personnel. Cellular telephones are issued to key Refinery 
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personnel including Operations, Security, Maintenance, Environmental, and Safety staff. 

Emergency response and management employees carry pagers programmed to receive 

various group pages indicating different emergency conditions as well as the ability for 

individual paging. 

The primary site for emergency communications coordination is the Central 

Security Services Office (CSSO), which is located in the Maintenance Building office 

area and is known as Base 8. As a backup, Base 6, which is located at the North Gate 

Guard Station (127 th  and New Avenue), can perforn2 Base 8 funetions. 

Base 8 receives incoming emergency calls via the "222" teiephone system and/or 

radio communications. Upon notification, Base 8 will make the appropriate notification 

to on-site personnel and will respond to requests for assistance from ofF site responders. 

In the event of an emergency, on-site personnel will be alerted to the situation 

based on several variable factors. These variables include: 

• The type of incident (fire, hazardous materials release, bomb threat, etc.). 

• The type and quantity of hazardous materials released, if applicable. 

• The location of the incident within defined geographical areas of the Refinery 

(i.e., the South Plant, the Tank Farm Area, and the North Plant). 

• The location of personnel relative to the incident. 

• W eather conditions at the time of the incident. 

Refinery personnel have developed a three-tiered plan to alert individuals on-site 

to the emergency situation. The tiers are referred to as Levels I, II, and III. Each level is 

based on the presumptive need to evacuate personnel given the variable factora cited 

previously. That is, Level I comrnunications are based on the need to evacuate personnel 

in the immediate vicinity of the emergency, Level II is based on evacuation of an area 

larger than the immediate vicinity of the einergency situation, and Level III is based on 

evacuation of the entire Refinery. 

Items used to alert on-site personnel include an alarm signal (i.e., a tone capable 

of being heard throughout the Refinery), the internal radio systenl, a public address 

systein, and strobe lights. 

Specific emergency notifications are as follows: 

• Level I— The alarm signal will sound in 10 one-second blasts, an 

announcement of a Level I condition will be made over the Refinery's internal 
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radio system, yellow strobe lights in the affected area will be activated, and 

red strobe lights at the main gate will be activated. 

• Level II — The alarm signal will sound 10 one-second blasts, the alaim signal 

will repeat the 10 one-second blasts a second time, an announcement of a 

Level II emergency will be made over the radio system and public address 

system to include the nature of the emergency and its location, and strobe 

lights will be activated throughout the Refinery. 

• Level III — The alann signal will sound 10 one-second blasts three consecutive 

times, an announeement of a total evacuation will be made over the radio 

system and public addreas system, and strobe lights will be activated 

throughout the Refinery. 

Because access to the Refinery's telephone system is not readily available at the 

LTF, a hand-held, two-way radio will be carried by at least one person whenever 

authorized individuals are present at the LTF. Persons who do not have direct access to a 

radio must be able to maintain visual and voice contact with personnel who have radios. 

F.3.3 External Communications 
The primary means of communication with off-site organizations and individuals 

is the Refinery's telephone system. Cellular phones carried by Operations, Maintenance, 

Environmental, and Safety personnel and are available to others to provide a backup 

system. Further, key Refinery employees carry pagers programmed to receive various 

group pages as well as having the eapability for individual paging. 

In major emergencies with potential off-site impacta, Refinery personnel can 

contact the Wil] County Einergency Manageinent Agency who may activate their 

Dialogic system. This systern is an automated telephone alert system that relays pre- 

recorded warnings to nearby residents and businesses giving instructions regarding the 

appropriate action to take to safeguard life and property. 

'Fhe Lemont Refinery Fire Departnient lias the ability to comrnunicate with 

Mutual Aid Fire Departments on several very high frequency (VHF) fi -equencies during 

an ernergency. Lemont Refinery command vehicles and boats are also equipped with 

marine radios enabling communication with the Coast Cruard, Lock Master, and other 

waterborne vessels on the nearby canal. 

In the unlikely event of an emergency occurring at the LTF, facts regarding the 

situation would be communicated via hand-held radio to the CSSO (Base 8). Base 8 
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personnel would then contact outside emergency response organizations, if appropriate 

and as necessary. 

F.3.4 Water for Fire Contro/ 
The Refinery Fire Department is the responsible party in case of a frre at the 

Refinery. The Refinery has water at an adequate volunie and pressure to supply a water 

strealn to any emergency equipment that requires water. Water that can be used in case 

of a fire is available from fire hydrants located in multiple locations throughout the 

Refinery. Fire hydrants located just to the north of the LTF (i.e., between the LTF and 

the tank farm) would be utilized in the event of a fire eniergency at the LTF. The 

Refinery also owns four fire engines capable of applying water and/or foam at the LTF. 

A statement signed by Refinery personnel certifying that the Refinery has water 

available at an adequate vohune and pressure for use during an emergency, is presented 

in Appendix F.3.4. The Refinery Fire Chief is responsible for ensuring that adequate 

water volume and pressure are maintained for enlergency response activities, including 

fire control. 

F.3.5 Testing and Maintenance of Emergency Equipment 
Facility communications, alarm systems, fire protection equipment, spill control 

equipment, and decontamination equipment are subject to frequent and thorough 

inspection to ensure that they can adequately perform their functions to prevent and 

mitigate, if necessary, dangerous conditions. Inspections, tests, and maintenanee are 

included in the inspection logs provided in Tables F-I through F-3. 

F.3.5.1 Eguipment Testing  
Emergency equipment is identified and specific testing and maintenanee 

procedures are provided in Table F-2. 

F.3.5.2 Schedule  
A testing and inspection schedule for all emergeney equipment is presented in 

Table F-2. Maintenance and repair activities not included as part of regular inspections 

are conducted as necessary as identifred by the routine Refinery inspections described in 

Section F.2 and in Tables F-I through F-3. 

F.3.6 Aisle Space 
The LTF is located away from Refinery operations and is not irnpacted by nonnal 

Refinery activities and traffic. The open area at the LTF provides sufficient access for 

the unobstructed movement of all required emergency personnel and equipment, if 

needed. The location of the LTF and the nearby roadway is shown in Figure E-3. 
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Adequate aisle space to provide unobetructed inovement of einergency equipment 

and supplies is maintained, as appropriate, throughout the Refinery. 

F.4 	Preventive Procedures, Structures, and Equipment 

This RCRA Part B Permit Application is solely for post-closure care at the LTF. 

Therefore, once final closure is completed, only minimal preventive procedures, 

structures, and equipment will be necessary. 

F.4.1 Unloading Operations 
Once final closure has been completed, loading or unloading of any hazardous or 

non-hazardous wastes at the LTF will not occur. Therefore, this seetion is not applicable. 

F.4.2 Run-off 
An Intermittent Streain/Stonnwater Conveyance (SWMU 17) transports 

storinwater run-off from the property east of the LTF and the LTF to the stormwater 

basine. The stomtwater flows from east to weat at the LTF through an adjacent properry 

before reaching the basine. Stream flow entera a man-made channel excavated into 

dolomite bedrock or of concrete construction, approximately 800 feet west of the LTF. 

Water in the ponds is treated at the Lemont Refinery's W WTP. 

The Refinery has also implemented engineering controls in an effort to minimize 

solids transport from the LTF. These controls include grass-lined ditches and silt fences 

to control and remove suapended sediments. 

F.4.3 Water Supplies 
Any risk to water supplies due to release of hazardous waste or hazardous waste 

eonstituents is extremely low due to the following factors: 

• The base of the fonner treatment zone is approximately 60 feet above the 

seasonal high water level elevation in the uppennost aquifer. 

• The uppennost aquifer is separated from the treatment zone by a thick clay till 

unit. 

• The ongoing groundwater monitoring program (designed to detect any release 

of hazardous waste or hazardous waste consfituents) will continue during the 

closure and post-closure care period. 

• Run-off from the LTF is treated at the Refiney's WWTP prior to being 

discharged into the Chicago Sanitary and Ship Canal. 
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F.4.4 Equipment and Power Failure 
Consistent (daily) use of equipment and/or power is not required to maintain the 

LTF in the post-closure care phase. Appropriate equipment will be available for routine 

maintenance of the LTF during closure activitiea and during the post-closure care period 

from the Refinery or through contactors, as necessary. 

F.4.5 Personnel Protection Equipment 
After final cloeure of the LTF, hazardous wastes wi11 be isolated from personnel 

by placement of the final cover systein. In the unlikely event that the cover systein is 

breached, standard personal protective equipment (PPE) will be required for any 

person(s) working at the LTF. Applicable personnel will be given training in safe 

handling of wastes and the use of protective equipment. 
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I. 	CLOSURE AND POST-CLOSURE REQUIREMENTS 

Thie section of the Renewal Applieation presents the closure and post-closure 

care requirements for the LTF. The closure and post-closure requirements for the LTF 

have been developed in accordance with the outline and infonnation requirements of 

Section I of the 2006 Deeision Guide. 

1.1 	Closure Plan 
The Lemont Refinery historically operated the LTF eonsisting of four separate 

LTAs. The four LTAs cover 13.5 acres at the Lemont Refinery. Area I(5.5 acres) 

opened in 1973. Area II (4.2 acres), Area III (1.2 acres), and Area IV (2.6 acres) opened 

in 1980. The LTAs were used for the treatment of API separator sludge (K051), a 

liazardous waste, until September 1981. After September 1981, non-hazardous wastes 

ineluding clear well sludge, cooling tower sludge, heavy oil sludge, stormwater basin 

dredgings, and water/wastewater treatment sludges were treated at the LTF. The majority 

of the wastes treated in the LTF were stonnwater basin dredgings and water/wastewater 

treatment sludges, with the APl separator sludge reportedly making up only one percent 

of the total waste applied over time. The LTF was not used again until 1995 when non-

hazardous wastes were applied. Since 1995, the LTF has been inactive. 

The RCRA pennitting process for the Lemont Refinery began in the early 1980's 

with the submittal of a RCRA Part A Pennit Applicafion to the USEPA. A RCRA Part B 

Pennit Application was subsequently submitted to the Illinois EPA in 1996, and the 

Illinois EPA issued a RCRA Hazardous Waste Management Post-Closure Pennit on 

September 18, 1997. This pei-mit became effective on October 23, 1997, and is set to 

expire on October 23, 2007. 

A pennit modification request for designation of a CAMU at the LTF was 

submitted to the I1linois EPA in December 1997. At this time, this pennit modification 

request has not yet been reviewed by the Ageney. As a result, the Lemont Refinery has 

been operating under the Post-Closure Care Perniit and has been conducfing the 

associated post-closure care monitoring. The CAMU Pennit Modification Request ie 

included for reference purposes as Appendix 1.1. 

1.1.1 Closure Performance Standard 
This closure plan is designed to comply with the requirements of 35 IAC 724 

Subpart G(closure and post-closure) and 35 IAC 724.380 (closure and post-closure of 

LTFs). Also the clostu•e plan is designed to cornply with applicable guidancerelated to 

closure of LTFs. The closure plan specifies closure of the LTF with a vegetative cap that 

perforins the following functions: 
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• Minimizes the need for further maintenance. 

• Stabilization of soils and immobilization of waste constituents. 

• Controls, minimizes, or eliminates post-closure escape of hazardous waste, 

hazardous waste constituents, leachate, contaminated run-off, or hazardous 

decomposition products to groundwater, surface water, or the atmosphere. 

• Complies with the closure requirenlents in 35 lAC 724 Subpart G and 35 lAC 

724.380 (closure and post-closure requirements for land treatment units). 

1.1.1.1 General Reguirements 
The objective of this cloaure plan is to specify the actions that the Lemont 

Refinery wili take at the close of operations at the LTF to stabilize soil in the treatment 

zone. Stabilization in this closure plan should be talcen to mean the establisbment of a 

permanent vegetative cover and the long-terni immobilization of the waste constituents 

within the treatment zone. 

Activities that will be performed during the closure period that will (l ) assist in 

stabilization, (2) minimize the need for post-closure maintenance and controls, and (3) 

minimize or eliminate, to the extent necessary to protect human health and the 

environnient, the post-closure eacape of hazardous constituents, contaminated run-off, 

and hazardous decomposition products to the groundwater, surface waters, or atmosphere 

include the following: 

• Tilling and addition of fertilizer (if needed) to prepare for the establishment of 

the vegetative cover. 

• Soil addition and/or grading as needed. 

• pH and moisture control monitoring and adjustnient (if needed). 

• Maintenance of the run-on and run-ofP control systems. 

• A green house study to select appropriate vegetative cover candidates. 

1.1.1.2 Specific Reguirements  
The Leinont Refinery will follow the closure requirements for land treatment 

units speeified in 35 lAC 724.380 to ensureprotection ofhuinan health and the 

environment. Specifically, during the closure period, the facility will: 

• Continue activities (including pH inonitoring and adjustment if necessary) to 

rnaximize degradation, transfoi-ination, or immobilization of hazardous 
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be evaluated to determine horizontal flow direction and gradient. The velocity of 

groundwater flow will be estimated based on hydraulic gradient, estimated hydraulic 

conductivity, and estiinated effective porosity of the uppermost aquifer. 

Monitoring limits based on background values measured at UA-1 over the entire 

interim status period were ealculated for pH, specific conducfivity, TOC, and TOX. 

Interim status monitoring was pe -formed using four replicate samples of each parameter. 

The monitoring limits are 95%/95% upper tolerance limits (UTLs) for the average of four 

groundwater results per sampling event. A lower tolerance limit (LTL) was also 

calculated for pH. These monitoring limits are displayed in Table 1-4 as historical 

monitoring limits. 

As part of the Renewal Application Process, tolerance limits were recalculated 

using data obtained from the Illinois EPA's groundwater monitoring database for the 

years 1998 through 2006. Based on statistical distributions of each data set, 95%/97.5% 

UTLs were recalculated for pH, specific conductivity, and TOC. Sinee dissolved arsenic 

was never detected, its tolerance limit was set to two times the practical quantitation limit 

given in Table E-8. Finally, because more than ninety percent of the TOX data set 

consisted of non-detected results, a Poisson Tolerance liniit was calculated for this 

parameter. The recalculated monitoring limits are also presented in Table I-4. Theae 

recalculated monitoring limits replace the monitoring limits found in Appendix 1.1.6-2. 

These limits are appropriate to use as prediction bounds for averages of size four. 

That is, if the site concentrations follow the same distribution as the background 

coneentrations, then an average of four sainples is expected to fall below the limits shown 

above 95% of the time, with 97.5% confidence using the recalculated values. If fewer 

than four samples are taken, the exact probabilities cliange slightly. However, due to the 

small amount of within-well variability, these limits can be reasonably applied to a single 

sample. Thus, if a result falls outside the given bounds, one can be reasonably confident 

that the site concentrations differ from the background concentrations. If site 

concentrations are more variable than background concentrations, then it is more likely 

that the average will fall above the given limit. 

Unsaturated Zone Monitoring 

SanaplingLocatione 

Soil core sample locations will be randomly selected as suggested in the  USEPA  
Perinit Guidance Manual on Unsaturated Zone Monitorine for Hazardous Land 

Treatnient Units  (USEPA, 1986). Soil-core sainple locations will be staked and surveyed 

(including current elevation). The sample collection coordinate system to be used in 
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location selection is shown in the Unsaturated Zone Monitoring Plan and Addendum 

found in Appendix I.1.6-1. Soil core sampling locations for the last ten years of UZM 

monitoring can be seen in Figures I-1 and I-2. 

Analytical Parameters 
The soil samples collected every fifth annual monitoring event will be analyzed 

for the full Modified Skinner List found on Table I-5. Soil-core samples collected for all 

other events will be analyzed for the eonstituents listed in Table I-6. Table 1-6 includes 

both Skinner and non-Skinner constituents that have been detected at the LTAs 

previously. Non-Skinner List constituents that are detennined to be artifaets (laboratory, 

sampling, etc.) may be removed from the list. 

Monitoring Frequency and Schedule 

Soil-core monitoring will continue on an annual basis during the post-closure 

period. Eight BTZ soil cores will be collected annually from the four treatment cells (one 

sample per two acres). The soil-core sampling will take plaee during the fourth quarter. 

Samp&ng Proeedures 

In accordance with the Unsaturated Zone Monitoring Plan and Addendum 

(Appendix I.1.6-1), eight BTZ samples will be colleeted annually from the four treatment 

cells (one sample per two acres). The BTZ samples will be collected from the interval of 

60 to 72 inches below the original ground surface. 

BTZ soil sarnples will be collected by direct push equipment or by a split spoon 

sampler driven or pushed through a hollow-stem auger. These sampling methods meet 

the data quality requiretnents for the sampling program. Equipment that penetrates the 

soil surface will be thoroughly decontaminated prior to collecting each sample. 

For BTZ samples, two sample aliquots will be collected at each sampling 

location. The firat aliquot of soil will be collected for analysis of VOCs and must be 

preserved chemically witliin forty-eight hours of collection. Preservation for VOC 

sarnples must be perfonned aecording to the specifications given in SW846 Method 5035 

as detailed in Appendix 1.1.5. The other soil-core aliquot, which will be sampled for 

metals, and SVOCs, will be thoroughly homogenized and placed in a pre-cleaned, 500- 

mL glass jar with a Teflon® lined lid. Soil sample containers will be placed on ice 

immediately following eollection and will be shipped overnight delivery to an analytical 

laboratory for extraction and analysis. 

When collecting, transporting, and storing soil samples, chain of custody 

procedures will be followed. After taking core sanlples, each core hole will be backfilled 
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with bentonite pellets, and a survey record will be kept of the location of the bore hole. 

Supplies required for soil-core sampling, decontaminating equipment, and for shipping 

samples are listed in Appendix L 1.5. 

Data Evalnation 
Following each monitoring event, monitoring data will be evaluated to detennine 

whether there is a statistically significant change over background values. This 

determination will be made within sixty days after reeeipt of laboratory analytical results. 

Deteeted constituents will be compared to their specific monitoring limits as provided in 

Table I-7. If a constituent concentration is shown to be in excess of this limit, an 

evaluation will be perfonned to detennine if this detection is from some source other than 

the unit, and if not, if the detection represents a statistically significant increase. 

For soil-core samples, organic compound concentrations will be compared to the 

individual constituent's practical quantitafron limit (PQL). The PQLs were originally 

based on the estimated quantitation limits (EQLs) provided in historical versiona of the 

USEPA's S W-846. The recommended PQLs, shown in Table I-7, correspond to standard 

laboratory reporting limits. The proposed PQLs that are different from the historical 

EQLs are for analytes which laboratory testing has demonstrated to exhibit lower 

analytical seneitivity; and thus, are required to have higher reporting limits using atandard 

methodologies. Also some of the analytes have PQLs listed as not available. For these 

analytes, if they are detected, the PQL will be the laboratory reporting limit. 

The monitoring limits for inorganic constituents are the 95% upper confidence 

bounds on the 97.5` h  percentiles, also refereed to as 95%/97.5% UTLe. The monitoring 

limits for inorganic constituents can be interpreted as follows: The monitoring limit for a 

given parameter represents the bound below which one can be 95% confident that 97.5% 

of background values fall for the given constituent. Thus any exceedance of the 

monitoring limit for an inorganic constituent provides evidence that on-site 

concentrations have increased above background levels. lndividual inorganic analytical 

results will be compared to UTLs to determine whether the monitoring limit for those 

hazardous constituents has been exceeded. 

Analytieal results for the soil-core samples collected over the past ten years are 

located in Table I-8. These results were obtained from the Annual Unsaturated 

Monitoring Reports previously submitted to the Illinois EPA. The data has been 

evaluated in accordance with the above-mentioned procedure. Those results which have 

been found as statistically significant increases are highlighted. 
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1.2.4 Post-C/osure Maintenance Plan 

1.2.4.1 Procedures, Eguipment, and Materials 

The Lemont Refinery's Environmental Department will have inspection 

responsibility for the vegetative cover on the LTF and contiguous land areas during its 

post-closure care period. The inspection schedule outlined in Section I.2.2 will be 

inlplemented with the objective of monitoring for and initiating repair of dainage to the 

cover and contiguous land area. 

Preventative and corrective action niaintenance undertaken at the LTF inay 

inelude repair of security control devices; benchmarks or monuments; erosion damage 

repair; coiTection of settlement, subsidence, and displaceinent; repair of the stonnwater 

eontrol systeni; well replacement: and mowing, fertilization, and other vegetative cover 

maintenance. Maintenance activities are expected to consist primarily of occasional site 

regrading and re-vegetation of erosion channels. 

The rationale for the maintenance schedule related to speeific items is provided 

with the discussion of eaeh specific maintenance item in the subsections below. 

Repair of Security Control Devices 

Security control devicee are frequently inspected. When the inspector finds that 

any signs are nlissing or unreadable; there are any holes in the fencing; there are any 

loose or bent fence posts; there are any inoperable gates; or, there are any missing or 

broken locks, the inspector immediately completes the Refinery Work Notification Forn1 

so that corrective action can be taken. 

Repair of Benchmarks 

In the event that the inspector frnds an unreadable or inacceesible benchmark or 

monument, prompt colTective action must be taken. This will likely only require 

trimming around the benchnlark or monuinent, but may require replaeement of the 

benchmark or monument. Lf the inspector has reason to believe that the benchmark or 

monument hae been tampered with or if a benchrnark or monument must be replaced, a 

surveyor will be contracted to relocate or replace the benchnlark or monuinent to the 

appropriate location. 

Erosion Damage Repair 
Corrective action of the vegetative cover will be initiated if more than ten percent 

of the eover area is devoid of vegetation or if erosion gullies or surface cracks more than 

8-inehes deep are observed. These areas will be repaired immediately with additional 
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soil meeting the specifications of the cover material, followed by seeding, and mulching, 

as necessary. 

Correction of Settlement, Subsidence, and Displacement 

Depressions from settlement found in the vegetative cover in excess of two feet 

per 100 feet will be repaired promptly. Repairs may include regrading and the addition 

of appropriate cover niaterial which may be followed by fertilizing, seeding, and 

mulching, as necessary, to promote vegetative growth and to prevelt erosion of the 

repaired area. 

Mowing, Fertilization, and Other Vegetative Cover Maintenance 

The vegetative cover selected will be naturally hardy and capable of reseeding 

itself; therefore, mowing will be performed only twice per year. Additional mowing may 

be perfonned during an unusual, accelerated growth season and/or to help control rodent 

and insect populations. 

The initial vegetative cover will be fertilized. The fertilizer will aupplenent the 

existing topsoil nutrients (as determined by standard soil nutrient analysis). Subsequent 

fertilization will be perfoi-med only when dietated by similar soil testing and evaluation, 

which wiIl be conducted as needed throughout the post-closure care period. Testing will 

be conducted if the area needing fertilization is greater than 0.2 acres in size. 

After completing system repairs, inspection of the repaired area will be conducted 

monthly until repair of the condition has been fully established. If repairs are necessary 

at a time outside of the optimal growing season, tenporary reseeding with winter plants 

or mulching will be condueted initially with reseeding of the preferred vegetation being 

conducted during the next appropriate season. 

Repair of Run-On and Run-Off Control Structures 

The relatively high elevation of the unit causes drainage to be directed away from 

the unit and that run-on is highly unlilcely. Therefore, mitigation of a severe stonn effect 

is not antieipated. Adequate maintenance of the vegetative cover will also ensure againet 

severe stonn effects such as erosion. To account for this possibility, however, a planned 

response of action to fill in and stabilize any erosion paths will be necessary. Follow-up 

reseeding, or possibly resodding depending on continuing elimatic conditions, will be 

necessary to return the vegetative cover to its original stable state. 

The inspector will initiate corrective action if there are any obstructione to flow, 

silt buildup in exceas of 50 percent of design freeboard, erosion gullies, or if there is 

significant erosion (greater than ten percent of the area is devoid of vegetation). Possible 
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run-on/off system maintenance iteme may include regrading, removal of obstructions to 

flow or excessive siltation, repair or replacenlent of culverts, repair or replacement of 

erosion control matting or rip rap in the intennittent stream channel, addition of earthen 

materials to eliminate eroded areae, and revegetation. 

Well Replacement 
The need to redrill existing wells will be minimal, if necessary at all. If such a 

situation occurs, it will be more cost-effective to dri11 a new well adjacent to the out-of- 

service well than to repair the existing well. However, to adjust the monitoring program 

to variations in groundwater flow it is estimated that perhaps two wells may be redrilled 

throughout the post-closure care period. In addition, it is estimated that one new well 

will be needed due to obstruction, damage, or loss of borehole communication (i.e., 

caved-in pipe). 

Routine maintenance jobs will be perfonned and will include as needed, annual, 

and every-fifth-year events, as itenlized below: 

• As needed — Pump maintenance. 

• Every year — Lubricate well-casing cap and lubricate locics. 

• Every five years — Repaint well casing, replace locics, and regrout well casing. 

1.2.4.2 Rationale  
The rationale for the maintenance schedule related to specific items is provided 

with the discussions of each maintenance item in Section 1.2.4.1. 

1.3 	Survey Plat 

1.3.1 Identify Units/Areas 
A survey plat will be prepared and submitted no later than the submission of the 

certification of closure of the LTF. The survey plat will indieate the locations and 

dimensiona of disposal areas at the LTF with respect to pennanently surveyed 

benchmarks and the legal boundaries of the facility. 

1.3.2 Notes on Plat 
The plat will contain a prominently diaplayed note that states (1) that the land has 

been used to manage hazardous wastes and (2) the owner/operator's obligations to restrict 

disturbance of the units containing hazardous waste in aceordance with applieable 

Subpart G regulations. 
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1.3.3 Certification of P/at 
The survey plat will be prepared and certified by a registered Professional Land 

Surveyor per 35 IAC 702.126(d)(1). 

1.3.4 Recording of Survey Plat 
The survey plat will be filed with the zoning authority of the City of Lemont, 

Illinois, the lllinois EPA, and the land titles records. 

1.3.5 Existing Facilities with Closed Disposal Units 
No certified, closed RCRA disposal units are preseit at the Refinery. 

1.4 	Notice in Deed and Certification 

1.4.1 Notice in Deed 
After final closure has been certified, the person or offiee specified in the 

approved post-closure care plans must keep the plan during the remainder of the post- 

closure care period. 

No later than 60 days after completion of the closure of the LTF, the Lemont 

Refinery will submit to the local zoning authority, or the authority with jurisdiction over 

local land use, and to the Illinois EPA a record of the type, location, and quantity of 

wastes disposed of within the LTF over the life of the permit. 

Within 60 days after cornpletion of the cloaure of the LTF, the Lemont Refinery 

will record, in accordance with Illinois law, a notation on the deed to the facility property 

— or on some other instrurnent that is normally examined during a title search — that will 

in perpetuity notify any potential purchaser of the property of the following: 

• The land has been used to manage hazardous wastes. 

• The land's use is restricted under 35 IAC 724.217(c). 

• The survey plat and record of the type, location and quantity ofhazardous 

wastes disposed of within the LTF have been filed with the Illinois EPA, the 

County Recorder, and any local zoning authority or authority with jurisdiction 

over land use. This plat must be prepared and certified by an independent, 

registered Professional Land Surveyor. 

• For hazardous wastes disposed of prior to January 12, 1981, identify the type, 

location and quantity of the hazardous waste to the best of the owner or 

operators' knowledge and in accordance with any records the owner or 

operator has kept. 
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1.4.2 Cen`ification of Notification 
The Lemont Refinery will subrnit a signed certification to the Illinois EPA 

showing that it has recorded the notation, including a copy of the document in which the 

notation is placed. 

1.4.3 Existing Facilities with Closed Units 
No certified, closed RCRA disposal units are present at the Refinery. 

	

1.5 	Closure Cost Estimate 
The estimated closure costs estimate for the LTF in 2006 dollars is included in 

Table I-9. 

1.5.1 Third-Party Costs 
The closure cost estimate is based on third-party costs and does not include the 

salvage value for resale of structures or equipment. The cost estimate assmnes that worlc 

will be completed by an independent, third-party contractor hired by the Lemont 

Refinery. 

1.5.2 Maximum Cost Estimate 
The closure cost estimate provided in Table I-9 is calculated to cover the cost of 

closure when the cost of closure will be the greatest (e.g., when the maximum volume of 

waste is present). 

1.5.3 Unit Costs 
The estimate provided in Table I-9 includes unit costs for eaeh elosure activity. 

Unit costs for individual taslcs are based on standard industry practices. Costs are 

calculated to cover maximum closure costs (i.e., when the maximum volume of waste is 

present.) 

1.5.4 Annua/ Updates 
The closure cost estimate will be updated annually using an inflation factor or by 

recalculating the maximum cost of closure in current dollars. A copy of each updated 

estimate will be provided to the Illinois EPA. 

	

1.6 	Financial Assurance Mechanism for Closure 
Financial Assurance documentation for closure of the LTF is provided as 

Appendix 1.6. The financial assurance documentation was prepared in accordanee with 

35 IAC 724.243(f). Financial assurance information will be reviewed annually and 

updated to reflect inflation or other changes as necessary. 
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1.7 	Post-Closure Cost Estimate 
The cost estimate for post-closure is presented in Table I-10 in 2006 dollars. 

1.7.1 Third-Party Costs 
The post-closure cost estimate is based on third-parry costs and does not include 

the salvage value for resale of structures or equipment. The cost estimate assumes that 

work may be completed by an independent, third-party contractor hired by the Lemont 

Refinery. 

1.7.2 Unit Costs 
The estimate provided in Table I-10 includes unit costs for each post-closure 

activity. Cost estimates are provided for the groundwater monitoring prograin, soil-core 

sainpling program, and maintenance of the LTF. Unit costs for individual tasks are based 

on industry standard practices. 

1.7.3 Annual Cost Estimate 
The calculated annual cost estimate for the post-closure period is $157,499. 

1.7.4 Post-Closure Cost Estimate 
The total estimated cost for post-closure of the LTF is $2,421,188. The total 

estimated cost of post-closure care for the LTF was estimated by calculating the net 

present value for 30 years of post-closure care at an estimated annual cost of $157,499 

and a five percent interest rate. 

1.7.5 Annual Updates 
The post-closure cost estimate will be updated annually using an inflation factor 

or by recalculating the maximum cost of closure in current dollars. A copy of each 

updated estimate will be provided to the I1linois EPA. 

1.8 	Financial Assurance Mechanism 
Financial Assurance documentation for post-closure of the LTF is provided as 

Appendix I.6. The financial assurance documentation was prepared in accordance with 

35 IAC 724.245(f). Financial assurance inforination will be reviewed annually and 

updated to reflect inflation or other changes as necessary. 

1.9 	Liability Requirements 

1.9.1 Copies of Financial Assurance Documentation 
As proof of the liability coverage required by 35 IAC 724.247, the following are 

included in Appendix 1.6 of the Renewal Application: (1) Form IL 532 1602 LPC 261 

rev. June 2003 completed by CITGO's Chief Financial Officer; (2) A copy of CITGO's 
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audited itnancial statements and independent auditor's opinion for the latest completed 

fiscal year; and, (3) a special report from CITGO's independent auditors. 

/.9.2 Requesf for Variance 
The required financial coverage has been provided and no request for variance 

from the requireinents of 35 IAC 724.247 is required. 

1.10 	State Mechanisms 
The State of Illinois has not assumed legal responsibility for compliance with 

closure, post-closure, or liability requirements for the LTF. 
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Table 1-7. Complete Unsaturated Zone Monitoring Parameter List and 
Associated Monitoring Limits 

Chemical ' Monitoring Chemical FMonitorine  

Inor anics m/k Semivolatile or anic com ounds 	/k 

-
Antimony 6.69 Acena hth lene 330 

Arsenic 55.5 Anthracene 660 

Barium 1028.00 Benzenethiol 3300 

-
Beryllium 2.53 Benzo a anthracene 660 

Cadmium 9.11 Benzo b fluoranthene 660 

Chromium 368.00 Benzo k fluoranthene 660 

Cobalt 60.10 Benzo 	,h,i 	et lene 330 

Lead 504.00 Benzo a 	rene 660 

Mercury 0.90 Bis 2-eth lhex 1 	hthalate 660 

Nickel 138.00 But 1 benzyl plithalate 660 

Selenium 0.56 Cresols o m& 660 

Vanadium 446.00 Chrysene 660 

Volatile or anic com ounds 	/k Dibenz a h acridine 330 

Acetone 20.0 Dibenz a h anthracene 660 

Benzene 5 Dichlorobenzenes 660 

n-Butylbenzeyie 5 Dieth 1 phthalate 660 

sec-But lbenzene 5 7 12-Dimeth lbenz a antluacene 660 

Carbon disulfide 5 2-4-Dimeth 1 henol 660 

Chlorobenzene 5 Dimeth 1 plithalate 660 

Chloroform 5 Di n but 1 phthalate 660 

1 2-Dichloroethane 5 2-4-Dinitro henol 3300 

1 4-Dioxane 500 Di n oct 1 phthalate 660 

Eth lbenzene 5 Fluoranthene 660 

Eth lene dibromide 10 Flourene 330 

4-Isopropyltoluene 5 Indene 330 

Meth 1 eth 1 ketone 20.0 Indeno 1,2,3-cd 	rene 330 

n-propvlbenzene 5 Meth lchr sene 330 

Styrene 5 1-Meth lna hthalene 660 

Toluene 5 2-Meth lna hthalene 330 

1,3,5-Ti-imeth Ibenzene 5 Na hthalene 660 

1,2,4-Trinieth dbenzene 5 4-Nitro henol 3300 

X lene total 5 Phenanthrene 660 

Phenol 660 

Pvrene 660 

Pyridine 660 

uinofine 330 

Table I-7 
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	 Apri123, 2007 

Table 1-9. Closure Cost Estimate 

Item Quantity Unit Uiut Cost Total Cost 

COVER CONSTRUCTiON 

Mobilization/Demobilization 1 Lump sum $8,500.00 $8,500 

Tilling/Ripping, Fertilizer 13.5 Per Acre $3,257.79 $43,980 

Grade 72,600 Square Yard $0.27 $19,602 

Seed and Muleh 72,600 Square Yard $0.84 $60,984 

Water 7 Lump sum $8,500.00 $8,500 

Equipment/PersonnelDecontamination 1 Lumpsum $1,628.89 $1,629 

Plant/Nutrient Testing (Greenhouse Study) 1 Lump sum $8,500.00 $8,500 

Total Vegetative Cap Construction Cost $157,695 

RELATED COVER CONSTRUCTION COSTS 

Contingencies (20% of Construction) 1 Lump sum $26,543.82 $26,544 

Hazardous Site Premium (15%) 1 Lump sutn $19,907.86 $19,908 

Miscellaneous Construction Expenses 	(18.1%) 1 Lump sum $24,022.16 $24,022 

Health and Safety (5%) 1 Lump sum $6,635.95 $6,636 

Construction Management (10%) 1 Lump sum $13,271.91 $13,272 

Engineering (10%) 1 Lump smn $13,271.91 $13,272 

Closure Report 1 Lump sum $24,433.42 $24,433 

Permitting I Lump sum $48,866.84 $48,867 

Total Vegetative Cap Related Costs $176,954 

ONE-TIME COSTS 

Abandoning Lysimeters 17 Each $1,628.89 $17,918 

Total One-Time Costs $17,918 

Total Vegetative Cap Costs (2006) $346,567 

a  Includes: Bonding and Ineurance (2.5%), Small Tools (2%), and Home Office Expense (13.6%) 

Prices are in 2006 dollars and will have to be updated annually to reflect inflation 

Table 1-9 
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Table 1-10. Post-Closure Care Cost Estimate 

Itein Quantity Unit Unit Cost Total Cost Events Per Total Cost 
Year fmnuall 

GROUNDWATER MONITORING a 

SamplePersonnelCost 40 Hour $105.88 $4,235.20 2 $8,470 

Sample Preservation Cost 

(per well) 8 Each $48.87 $390.96 2 - 	 $782 

SampleContainers 1 LS $97.73 $97.73 2 $195 

Over-night Slripping 1 LS $456.09 $456.09 2 $912 

Detection Monitoting 

Parametors 8 Eacb $1,466.01 $11,728.08 2 $23,456 

Groundwater Contatnination 
Indicators 8 Eacli $146.60 $1,172.80 2 $2,346 

Annual Cost $36,161 

SOIL-CORE MONITORING b  

Engineer/Scientist(2) 30 Hour $105.88 $3,176.40 1 $3,176 

Drilling Rig and Crew 10 Hour $276.91 $2,769.10 1 $2,769 

DrillRigMobilization 1 LS $488.67 $488.67 1 $489 

SampleBottles 1 LS $97.73 $97.73 1 $98 

Bentonite (2 bag/hole) 16 Bag $20.61 $329.76 1 $330 

Ovemight Shipping I LS $228.05 $228.05 1 $228 

AnalysisCost 16 Each $1,466.01 $23,456.16 1 $23,456 

Annual Cost $30,546 

RELATED MONITORING COSTS 

Per Diem (2) 8 Day $48.87 $390.96 2 $782 

Truck Rcntal 4 Day $114.02 $456.08 2 $912 

Data Validation 60 Hour $138.46 $8,307.60 2 $16,615 

Data Management 10 Hour $138.46 $1,384.60 2 $2,769 

Reporting I LS $13,031.16 $13,031.16 1 $13,031 

Annual Cost $34,109 

MAINTENANCE 

Cover Inspection 8 Hour $81.44 $651.52 12 $7,818 

Road Maintenance I LS $8,144.47 $8,144.47 1 $8,144 

FenceMaintenance I LS $8,144.47 $8,144.47 1 $8,144 

Cover Maintenanee 
(inowing, seeding, 
fertilizing) I LS $24,433.42 $24,433.42 1 $24,433 

Well Maintenance 1 LS $8,144.47 $8,144.47 1 $8 7 144 

Annual Cost $56,683 	I 
Totnl Annual Post-Closure Costs $157,499 

Cost in Present 2006 Dollars (Net Present Value): 30 years at 5% above inflation $2,421,146 

° There are 6 deep GW monitoring wells and 1S piezometers associated wilh tlre LTF. Samples will bc collecled s©ni-annually fioni 
each of the 6 wells + MSDS and DUP. Piezomelers will be used to deteimine groundwater elevations in theuppeimost aqnifer 
° Eight soil-core locations at two depths (randomly selected) will be sainpled annuelly. The soil samples will be analyzed for Skinner- 
list patzmcters. 
LS=Lumpsum 

Table I-10 
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f.ETTER FROTaff CHPH+)Nr' U+;11sJAf3CIAf, ®Flq'fCE;l& 

(To detnonstrate liability coverage and/or to demonstrate 
both liability coverage and assurance of closure 

and/or post-closurc care.) 

Director 

Iliinois Environmenta) Protection Agency 
1021 North Crtand Avenue East 
Post Office Box 19276 
Springfield, Illinois 62794-9276 

Dear Sir or Madam: 

I an1 the chief financial officer of 

This letter is in support of the use of the financial test to demonstrate financial responsibility for ]iability 

coverageqh~~~~~~  as specified rn. Subpart H of 35 Ill. Adm. Code Parts 724 
(21 

and 725. 

The firm identified above is the oianer or operator of the following faciiities for which liability coverage for 

St1...UQ.71. Ql- f)oY1-51Adr.ei.Qah 	 accidental occtirrences is being demonstrated through 
(3)   

the financial test spectified in Subpart H of 35 Il1..Atltn. Code 724 and 725. 	-  

Please attach a separate page if more space is needed for all ~ facilities.  

USEPA I.D. No. 'Z t_O O y( S 4 0 
 ~ 	 (!,~ 	 (4) 

Vame  l P.tv._pW~.'.~:~~'c~ vzvY\:..  	. 
(5) 	p ~~  

Address  L~S~_S~_~v_'s?'E 0.v.a~~ A~o.a ~~-4,'+sUt,4 	 . 
(6)    

City  L&Lr.nvA,yr_L (po 1434 -31 ssQ  
 (7) 

The firm identified-above guarantees, through the guarantee specified.in  Subpart H of.35 L11. Adm. Code Parts 

724 and 725, liability coverage for suAa, v% 	mpIqC C i 	e' 	̀ ~  accidental 
(8)  

occurrences at the following.faciliti-es owned or o.perated by the following. 	 . 

IJSEPA I.D. No. l0~1 
i~~ 	 (a) 

Name  L4~_`moVA  
(5) ~ 

Address  135 iAl. 	re2~  
(6) 

City 1-.2YnOhA' 71-1  ~oO t{  3q-3(ostl  

USEPA I.D. No 

Name 

Address 

City 
( 7 ) 

IL 532-1602 

LPC 261 Rev. 6/2003 

 The Agency is authori2eU to reguire, pursuant to 415 ILC,S 5/21(f), a.s amended, that Ihis information 
be subrttitted to the Agency by any person conducting a waste disposal operation_ Pnilure to provide 
this information or Yalsification of this information may result in a civil penalty of not to exceed 
$50,000 and an additional civil penalty not to exceed $I0,000 per day of vfalation, and a fne not to 
exceed $1,000 and irnptisonment up to one yeur. Thic form has beeo approved by the Forms 

I ManagementCenter. 

(5) 

(6) 



Ttte firm identified above is 

1. The firm identified above owne or operates the following faeilities for which financial assuranee for elosure 
or post-closure care or liability coverage is demonstrated through the financial test specified in Subpart H 
of 35 111. Adm. Code 724 and 725. The current closure and/or post-closure cost estimates covered by the 
test are shown for each facility. 

(Please attach a separate page if more space is needed.) 

Closure and 

	

Closure 	Post-Closure 	Post-Closure 
iJSEPA I.D. No. Z~~ ~] t k 1~ 5 O 5 b 7 	 Amount 	Amount 	Amount 

r ~ 

Yn 	
, 	 (4) 

Name Zeoi^h{" ~~Q,t-~ Y\P.Y'tA' 	 .   

Address 13S '~' ~h{~-E.e~--  ey.~~~ IJeLil Icx~wt 	~ Zy 9o j  570 ~  . 4Qj]b~,ASS 567 ~.leZS' 

City  Li?w,ora } ZL Cao 439 - 3(oSc+'  
(7) 

      Closure and 
~ ~ p °T ^' s_re Post-Closure 

USEPA I.D. No. _Lf=ID 0415' S 056•7 	 Amount 	Amount -'• 	Amount  

Name  L2h-wor%+ IkE~^i ~3v-u  
(5) 

Address  1 3S `6  Sk-;r,{s":}- qyr'} %3eAA &yumuo 	 ?.'7k4  
(6)._ 	 (10) .  

City  L~Fn~r~~ T L (p 0~13~1-3 ~oS9  

	

~ . 	(7)  

2. The ftrm tdentified above.guarantees, throughthe corporate,guarantee specified in Subpart H of 35 Ill. 
Adm. Code Parts 724 and 725, the closare and/oi post-closure care of the followirig faciltties owned or 
operated by its subsidiaries The current cost esYim_ates ,for closure or post-cloSure care so guaranteed are 
shown for each facitity. 

(Please attach a separata page if more space is needed`.) 

Closure and 

	

  Closure 	Post-Closure 	Post-Closure 
USEPA I.D. No. 	 ~ 	 ~  Amount 	Amount 	Amount  

- (4)  
Name 

(5)  

Address 	 _   
(6) 	 (L 0 ) 

City 
(7) 

Closure and 

	

Closure 	Post-Closure 	Post-Closure 
USEPA I.D. No. 

	

	 Amount 	Amount 	Amount  
 (4) 

Name 
(5) 

Address 	 _ 
(6) 	 0) 

City 
(7) 



3. 1n states v✓ hete IEPA is not administering the financial requirements of Subpart H of 40 CPR Parts 264 and 
265, this firm is demonstrating financial assurance for the closure or post-closure care of the'foliowing 
faciiities through the use of a test equivalent or substantially equivalent to the finaneial test specified in 
Subpart H of 40 CFR Parts 264 and 265. The ourrent elosure or post-closure cost estimates covered by such 
a test are shown for each facility. 

(Please attach a separate page if more space is needed.) 

Closure and 
Closure 	Post-Closure 	Post-Closure 

USEPA I.D. No. 4 4 D 00 2® R0 ZS0 	 Amount 	Amount 	Amount 
(4)  

Name ~'~,'j('Ol~c+_ ,2uYnCsav~~r~ G~ov. R4-rlltn2.['_T N~DIeX 
-,~ 

Address ~~  IS71(o2  
5) 

–t 	iCS $4.Z0Z !  231 f—`~—  g tfe 4OO 6$~  
~T  

(6) (10) 
City  Lo.-ke- 0 b c lr ts;r>rA -zt7soo'L  n) 

 .  ' Closure and 
Closure ~~ 	.'iPost-Closure Post-Closure 

USEPA I.D. No, Amount 	Amount Amount 
(4) 

Name CZTPeU K¢kivyw-'  C.s..'&C~now~rcelQa~v.onnu.L.P 

Address  ~bl R7 tilZ@.S ~a..v ~ (073~  
(5) 

36$ 	'y~f l?e1~OS7 '~  3 tSSZ~  3105 

Ctty  1%  ~.c Q ~AgVA 
6) (t6) 

\y. T440'7  
. 	(7)  

4. The firm identified above owns ot-operates the following hazardt5us waste-manaaement faailities for which 
financial assurances for closute ot,  tf a disposal facility, po,st-closure cate, is ntit demonetrated either to 
IEPA, USEPA or a State through tbe fina»cial test or apy other fi'nancial-assurance meehanisms specified in 
Subpart H of 40 CFR Parts 264 and 265 or equivalent oi substantially equivalent state mecfianisms. The 
current closure'or post-closure cost estimates not covered by sucti financial assurance are shown for each 
facility.  

(Please attach a separute ipage tf moYe spaca is needed:)' - 

    Closure and 
Closure 	Post-C[osure 	Post-Closure 

LJSI:PA I.D. No. _. 	 .Amount '~ .: 	Ama.unf 	Amount 
(a)' 

Name 

Address 
(6) :.. 
	. 	.. 	

~ 	 (10) 
City  

(7)  

Closure and 
Closure 	Post-Closare 	Post-Closure 

USEPA T.D. No. 	 Amount 	Amount 	Amount 
(4) 

Name 
(5) 

Address 
(6) , 	 0) 

City 
(7) 



5. This firm is the owner or operator of the following UIC facilities for which financial assurance for plugging 
and abandonment is required under Part 40 CFR 144. The current closure estimates as required by 40 CFR 
144.62 or Subpart A of Illinois Administrative Code 704 are shown for each facility. 

(Please attach a separate page if more space is needed.) 

Plugging and Abandonment 

USEPA I.D. No. 	 Amount 
(4) 

Name 
(5) 

Address 
(1 1) 

City _ 
( 7 ) 

USEPA I.D. No. 
(4) 

Nanie (5)  

Address 

City 
(7) 

Plugging and Abandonment 
Amount 

(Il) 

This firm  IS tio+ r-eQlx.ir" 	 to file aForm l OK with the Security and Exchange Commission 
. 	: 	V (1 2) 	 . 	. 

(SEC) Por the latest fiscalyear.  

The fiscal year of this firm.ends onjacmM6y-  31 	. The figures foz the following items marked with 
.,.'(13) 	 . 	.. 	 . 

an asterisk are dzrived from this firrn='s indepenilently audited, year-and finaneial stateaients f,or the latest 

completed fiscal year, ended  Z Oo 6  
(14) 	 . 	 .. 	.   
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